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ABSTRACT 

The development of a methodological framework for 
planning, programming, and budgeting which is specific to graduate 
training and research activities at the Chalmers University of 
Technology in Sweden is described. This pilot project is regarded as 
a step towards developing and implementing a generalized approach to 
an output-oriented finance system for graduate training and research 
at the university level. In the first three chapters of this report, 
the present status of the PPBS is described. They are devoted to an 
overview of program budgeting, an analysis of the national and local 
organization for higher education and research, and an economic 
review of the program activities. Basic concepts of program budget 
theory, such as productivity and effectiveness, are defined. The 
survey for the pilot study is divided into time utilization, cost 
accounting, space and equipment, and output measures. The proposed 
PPB-model to be applied to higher education and research is given 
along with the consequences of its introduction in the university 
system. Extensive appendices are included. (LBH) 
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PREFACE 



In CERI's Progranune on Institutional Management in Higher Education 
eight universities were brought together to set up teams within their 
institutions to work on their respective pre-selected problem areas (1). 
These teams have' worked over varying lengths of time, none of v/hich exceed- 
ed two years. The results of their work, together with the results of the 
in-house research of the Secretariat were presented before a wide audience 
of university executives and managers and government representatives from 
the OECD Member countries at an Evaluation Conference held in Paris on 
2 5 November 1971. 

The Programme's work has now produced analyses of the major problem 
areas of university management and the general directions in which solutions 
to these problems must be sought. By concentrating the effort in selected 
university environments the approaches developed may not have the attraction 
of generality, but this has been more than offset by the demonstration of 
concrete ways of tackling the specific problems of university management. 

This effort represents significant contributions in at least four 



areas 



First, conscious of the fact that universities have become major consu- 
mers of financial resources, it has been possible to indicate methods for 
evaluating the requirements of resources and their costs not only for the 
university as a whole but especially for its different components. This has 
involved the use of the budget as a planning tool by linking the expendi- 
tures, as far as possible, to the objectives of the programmes for which 
these expenditures have been incurred. 

Second, it has been possible to demonstrate the costs and the conse- 
quences of different decisions concerning selected university matters both 
for current operations and for expansion, in order that policy-makers may 



1) These universities are the Free University of Berlin, University of 
Bradford, University of Copenhagen, Chalmers University of Technology, 
Gothenburg, University of Lancaster, University of Nij megen , University 
of Novi Sad, Universite de Paris X-Nanterre. The University of Copenhagen 
project was, however, carried out by a team from the Technical Univer- 
sity of Denmark. 
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choose desired courses of action. Such an approach offers an opportunity 
for effectively reducing the arbitrariness of decisions concerning the 
allocation of resources, and thereby improving the general efficiency of 
operations . 

Third, from early in the development of the programme it was found that 
the basic information requirement for university- wide management was either 
lacking or was too dispersed among various bodies for its effective utili- 
sation by decision-makers. It was possible, in the programme, to carry out 
pilot exercises not only to determine information availability and require- 
ments , but also to propose the creation of an information base within the 
university geared to the needs of the decision-makers • 

Fourth, computer-based mathematical techniques and models have been 
constructed and tested to demonstrate their potential usefulness in provid- 
ing a range of results quickly and efficiently, not only for the specific 
problems of the university for which they were constructed, but also for 
similar problems in a large number of different universities. 

The studies carried out so far have clearly demonstrated that despite 
great diversity of environment in which the university functions and the 
variety in the pattern of their organisation, they nevertheless share common 
problems which can be tackled through inter-institutional/international 
effort . 

The PPBS project at Chalmers University of Technology (CTH) was launch- 
ed in summer 1969 and was informally associated with the programme on 
Institutional Management in Higher Education of CERI. Representatives from 
the Office of the Chancellor of Swedish Universities and CTH participated 
in the meetings of the project leaders and other centre-based activities 
arranged by CERI. During this time a valuable exchange of information was 
carried out between the project and the CERI staff. 

This report is the product of research carried out in the Department 
of Planning at Chalmers University of Technology, sponsored jointly by the 
Organisation for Economic Co-operation and Development's Centre for Educa- 
tionalResearch and Innovation and the Swedish Ministry of Education and 
Cultural Affairs. The project was carried out over a six-month period dur- 
ing 1971 under the leadership of Mr. Claes G. Appelquist. It was a pilot 
project concerned with the development of a methodological framework for 
planning, programming and budgeting V7hich is specific to graduate training 
and research activities at the CTH in Sweden. It is regarded as a step 
towards developing and implementing a generalised approach to an output- 
oriented finance system for graduate training and research at the university 
level, with particular emphasis on technical universities in Sweden, As a 
result of its ^experience in applying PPBS techniques to undergraduate 
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education the project represented a natural continuation of previous work 
undertaken by CTH in programme budgeting. 

Dr. Nils Gralen, Rector of the Chalmers University of Technology^ played 
an important role in the project both by the interest he showed in the plans 
and results, and by providing valuable advice during the course of 
the project. Dr. Gralen also participated in the Steering Committee of 
Rectors/Vice-Chancellors which guided the CERI Secretariat in finalising 
the first phase of its programme of work on Institutional Management in 
Higher Education. 

Mr. Ragnar Thun , Chief Administrative Officer of CTH, should also be 
acknowledged for his support and assistance during the project. 

We wish to thank Messrs. Johnny Andersson and Bengt Linds-Ledt of the 
Office of the Chancellor of the Swedish Universities for contributing an 
introductory chapter to this report which was prepared especially for inclu- 
sion and provides the reader with a more recent assessment of the experiences 
gleaned from experimental programme budgeting in Sweden. 

Dr. Abdul G. Khan was the staff member responsible for the CERI Programne 
on Institutional Management in Higher Education, and as such has played 
an overall co-ordinating role for the whole Programme. Pie was assisted by 
Dr. Paul M. LeVasseur. 
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Introductory Chapter 



EXPERIMENTAL PROGRAMME BUDGETING IN SWEDEN ; 
AN ASSESSMENT 

by Johnny Andersson and Bengt Lindstedt 
of the Office of the Chancellor of Swedish Universities 



INTRODUCTION 

During the spring of 1971 a project was conducted at the Chalmers 
Institute of Technology within the framework of CERI's development programme 
of Institutional Management in Higher Education . The object of the project was to 
examine the possibilities for and forms of a financing system for the educa- 
tion of technical researchers and for research - a financing system that 
would be arranged according to purpose and be geared to results. The aim 
of the project was considered particularly important in view of the experi- 
mental programme budgeting initiated at the Chalmers Institute of Techno- 
logy (CTH). 

The project, which comprised partly a tabulation of information on 
research training and research at CTH, and partly a survey of costs, activ- 
ities and achievement at three CTH institutions, was divided into three 
phases : 

1. A tabulation and definition of research training and research at 
CTH; 

2. Analysis of resources invested and measurement of results ^ and a 
presentation of the organization of research work and research training ; 

3. Proposals for a general programme budget system for technical 
research and training of researchers. 

The project resulted in a proposal for an outline for a programme 
budget system for technical research training and research at the Chalmers 
Institute of Technology that would also be applicable to other technical 
colleges. The proposal offers precise details on the sub-systeirs that a 
de^^eloped programme budget system comprises , that is : 

•» J 
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- a progranune t.nd target system; 

- a financing system; 

- an organization system; 

- a planning system and 
an information system. 

The proposals and theories presented in the following report have been 
of great importance and have promoted several ideas in the formulation of 
experimental programme budgeting in higher education and research. 

In view of the time that has passed since the completion of the project 
we will give here a general description of the formulation of and the experi- 
ences gleaned from experimental programme budgeting in Sweden, and in partic- 
ular with regard to higher education and research. We will also deal very 
briefly with the plans for the formulation of the system of grants for 
higher education and research that the 1968 Educational Commission put for- 
ward in its main report presented recently. 



Compared to the situation in other countries the central administrative 
boards in Sweden are in a particular position. The administrative boards 
are subordinated to the Crown but, as far as organization is concerned, 
independent of the ministries. Their primary task is to implement, within 
an administrative area determined by the Crown, decisions made by the Swedish 
parliament and the government. The experimental programme budgeting that was 
initiated in 1968 involved the central administrative boards. 

Experimental programme budgeting is a ?Jtep towards the improvement of 
the economic-administrative system at government agency level. The develop- 
ment of the economic-administrative system also includes the introduction 
of an accounting system common to the entire public administration, compris- 
ing partly cost accounting, which is a prerequisite for programme budgeting, 
and partly a re-organization of auditing. Parallel with the development work 
on the budget system that is being conducted with regard to the government 
agencies, a work group appointed by the Crown in 196 9 is examining, inter 
alia 5 the possibilities of grouping government work at governmental and 
parliamentary level according to purpose, and of formulating the budget 
system on this basis. 



1. EXPERIMENTAL PROGRAMME BUDGETING IN SWEDEN 




Experimental progranume budgeting at government agency level 



Experimental programme budgeting in 197 3 involves about twenty-five 
government agencies. Of these 16 were given their grant in 197 3 in programme 
terms. In all, the experimental work covers administrative boards within all 
the ministries fields of activity. 

The motive for experimental budgeting was to test, on the basis of 
general discussions on new forms for the grant system and the increasing 
government expenditure, forms for a planning and control system that would 
be better* than the present grant system, would further effectiveness in 
government administration, limit costs of current activities and facilitate 
choice between various alternative courses of action of great importance. 
In the Government Budget Proposals for 196 9: app. 2, the head of the Ministry 
of Finance stated with reference to proposals for programme budgeting, that 

"the rate of the present expansion of society's efforts is greatly 
dependent on cost development in activities already in progress. An impor- 
tant prerequisite for an improved division of resources and a more effective 
utilization of resources is that the government has a fund of information 
and a planning technique that enables it to apportion resources in the best 
way between various activities and enables the government agencies to utilize 
such resources in the best way. 

Programme budgeting means that the government allocates grants geared 
to specific purposes for activities with defined aims. Budgeting will be 
effected on the basis that the government agencies will obtain the results 
for which the costs were laid down. Government agencies would be accorded 
greater freedom to select, within the outline drawn up, the production fac- 
tors giving the best results . The outcome of these activities and of the 
budget should be analyzed continuously during the course of the fiscal year 
aiid in one context after the termination of the fiscal year. In this ana- 
lysis a check should be made to ensure that business is being so conducted 
that the best possible results are attained for a given investment. 

The term programme budgeting also means that the government must continu- 
ously examine alternative targets for the various sections of government. 
In this way not only marginal changes in expenditure but the entire work 
should be made the object of regular government examination. 

The budget system is to stimulate government agencies to develop and 
report alternative means of achieving the aims set. On this basis I see 
programme budgeting as an instrument which can considerably facilitate the 
government's political and economic decisions. For government agencies it 
will be a means of a more rational execution of the tasks given them by 
the government . " 
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The setting up of a programme budget system by an administrative board 
should* according to the report forming the basis cf programme budgeting 
work at government agency level (SOU 1967:11) j centre around programme, 
results J costs, productivity, and effectiveness, where : 

- programme is defined as being a plan of results and costs for 
activity aimed at achieving a given target; 

- results refer to the goods or services which constitute the direct 
concrete result of the work done by a government agency; 

- costs are defined as those sacrifices of production factors - 
normally connected with the activity, and expressed in terms of 
money - as can, at least approximately, be pre-estimated ; 

- productivity is defined as the relation between results and costs, 
and 

- effectiveness is described as the relation between the result 
(target attainment) and costs. 

A government agency can in principle have several programmes. The pro- 
gramme grouping determined at the government agency, however, is to form 
the basis of planning, budgeting, accounting and supervision. Special em- 
phasis should, according to the Commission, be placed on the planning of 
activity, and this should refer to both long-term and short-term aspects. 

The National Swedish Accounting and Audit Bureau, which, inter alia 
is to promote effective planning, budgeting and accounting in government 
services, has been appointed by the Crown to evaluates in co-operation 
with the administrative boards involved, the experimental work in the 
government agencies. As regards the use of programme budget techniques, the 
experiences gained are briefly that : 

- programme grouping of activity has been based on work methods rather 
than areas of requirement; 

- performance reports exist in some form in quantitative terms. The 
quality can rarely be considered when measuring results; 

- the measurement of productivity is often at fault due to incomplete 
performance reports; 

- cost accounting with regard to programme seems to work well in prin- 
ciple ; 

- activity planning is not very developed; 

- aims are often vaguely formulated and operationalization of target 
attainment is unusual. 



Even if no complete progranune budget application has yet been achieved 
at any of the government agencies involved in experimental programme budget- 
ing the experimental work has contributed positively to the economic- 
administrative development as a whole. With reference to the experiences 
gained, the introduction of a complete programme budget system is regarded 
as a long-term process. The level of ambition must be raised successively 
with a view to making the system increasingly more effective in achieving 
its aims . 

Plans regarding the grant system at government level 

In 1969 the government appointed a budget commission to draw up a survey 
of the government budget system, etc The primary task of this commission 
is to examine what changes should be made in the government budget system 
for it to become an effective tool in controlling the use of economic 
resources and in stabilizing policy. 

Last year the commission presented a sub-report containing a proposal 
for programme budgeting at government and parliament level. 

The primary features that the commission considers as essential in a 
programme budget system at this level are an increased use of aims-means 
analyses, a more defined allocation of roles to the government and parliament 
respectively, a division of the national budget on the basis of purpose, 
increased planning, and demand for performance reports and cost accounting. 

The aims-means analysis is considered to be an essential stage in pro- 
gramme budgeting, above all because attention is drawn to the aims and 
effectiveness of government activity. The budget process can be seen as a 
balance between various social aims. In view of this, it is considered that 
aims-means analyses should be used to an increasing extent when classifying 
budget aims. A primary object in role allocation is that the government and 
parliament assume increased responsibility for targeting the activities of 
government agencies while the agencies are accorded greater responsibility 
for the selection of means of carrying out the tasks imposed upon them. 

Apart from constituting bases for budget decisions over a one-year 
period, it is proposed that planning should also comprise long-term studies 
of the sectors and programmes. The aim of the sector studies is to outline 
the future environment - for a period of 10 to 2 0 years - in which activities 
will be conducted, to discuss the object of the activities, and to uncondi- 
tionally indicate' alternative aims and organization of the activities. 
The programme studies will indicate the consequences of decisions already 
made, and > within various resource limits and on the basis of the perspec- 
tive studies, will indicate reasonable alternatives for the development of 
various activities on a five-year basis. 
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Sunuoaary 

Experimental programme budgeting at government agency level has develop- 
ed so far that it is now possible to evaluate the various effects of pro- 
gramme budgeting as a planning and control system. On the basis of the 
experiences gained in evaluating this experimental work, it appears that 
certain aspects of programme budgeting are so demanding that implementation 
requires a great deal of time. 

However, programme budgeting has proved to have many advantages com- 
pared to the traditional grant system and, within the context of increased 
demands for effectiveness and rational methods in public administration, 
many of the basic ideas inherent in programme budgeting will be tried out 
in the future in the development of grant systems at government agency level 
as well as at government and parliament level. 

2. EXPERIMENTAL PROGRAMME BUDGETING IN HIGHER EDUCATION AND RESEARCH 

Experimental programme budgeting in higher education and research com- 
prises only a small part of the total venture. It was initiated at the 
Chalmers Institute of Technology in 1969 and extended in 1972 to include 
the college in Linkoping, which in 1974 will receive its entire grant in 
the form of a programme budget grant. 

With the inclusion of the college in Linkoping, the experimental work 
has come to cover the technical and medical faculties as well as the facul- 
ties of arts and sciences. Placed in relation to higher education's and 
research's total activities the experimental work covers two of about fif- 
teen universities and colleges and involves about ten per cent of the total 
grant . 

The original object of the experimental programme budgeting in higher 
education and research was to : 

- develop a financing system geared to results and suited to higher 
education and research; 

- develop a control system intended for colleges utilizing programme 
budgeting ; 

- chart the prerequisites for a decentralization of decision-making 
regarding higher education and research. 

Supervision of the experimental work is exercised partly by a central 
supervisory group and partly by local supervisory groups. The Ministry of 
Education and Cultural Affairs ' central supervisory group for experimental 

It 
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progranune budgeting in higher education and research consists of represen- 
tatives of the Ministry of Education and Cultural Affairs, the Ministry of 
Finance and the Ministry of Agriculture, and representatives of the Chalmers 
Institute of Technology, the college in Linkoping, the Office of the Chan- 
cellor of the Swedish Universities, and the National Swedish Accounting and 
Audit Bureau. Each year the central supervisory group draws up the work plan 
for, and decides on matters connected with the experimental work. The local 
supervisory groups at the Chalmers Institute of Technology and the college 
in Linkoping are responsible for planning and formulating the experimental 
work within the framework of the respective colleges. In addition there is 
a supervisory group in the Office of the Chancellor of the Swedish Univer- 
sities which has primarily to develop methods of dealing with questions 
common to all colleges and universities as related to the colleges utilizing 
programme budgeting. 

Experimental programme budgeting at the Chalmers Institute of Technology 

The experimental V7ork at the Chalmers Institute of Technology covers 
partly the technical faculty and partly certain training and research in 
the faculties of arts and sciences. In view of this the work has been 
grouped according to purpose in the following college programmes : 

1. Basic technical education; 

2. Basic mathematics - natural sciences education ; 

3. Technical research and tr-^ining of researchers; 
Mathematics - natural science research and graduate training ; 

5. Certain administrative tasks (covers service to external authorities)* 

It is on the basis of the above classification of experimental work that 
grants are given and planning and follow-up are conducted. This means that 
the institutions primarily responsible for both education and research are 
accorded funds from two or more of these college programmes. 

The development of routines for a more functional follow-up and plan- 
nin of activity is an important part of the experimental v/ork, and the 
results obtained can be summarized as follows : 

Budgeting of costs 

A detailed picture of activity with regard to budgeting within the 
college programme for basic technical education has been formulated 
with relatively fair certainty. There is no corresponding detailed 
budgeting for the other programmes . 
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Cost follow-up 

Book-keeping and follow-up of costs are done in accordance with the 
common government accounting system. Despite considerable effort, the 
accounting does not function entirely satisfactorily, according to the 
original intentions to account for costs on the college programme. This 
is due to a large extent to the fact that the parties obliged to account 
for costs, i.e. the institutions, have great difficulty in apportioning 
the costs between programmes . 

Measurement of results 

In co-operation with the Gothenburg Computer Centre, the Chalmers Insti- 
tute of Technology's educational section has developed a grade computer 
system in which information regarding basic technical education is stored 
and processed . This has created a means of routine quantitative 
measurement of results. For the follow-up of results for other basic 
education within the college programmes, information regarding students 
and study results is passed through the arts and science faculties' 
joint inf orjTiation system. 

A5 bases for planning and following up the V7ork, the college draws up 
annual work plans for the following fiscal year, a grant statement for the 
fiscal year after that, and a financial report for the fiscal year ended. 
The financial plan for the coming fiscal year is drawn up for basic technic 
cal education with the aid of institution and course budgets. Otherwise, the 
educational boards for basic education and the faculties/sections for research 
and graduate training submit - on the basis of certain principles regarding 
the allocation of grants which are generally determined by the university 
council - proposals for the distribution of the grant for the respective 
college programmes to the university council (the college's board ). Finally, 
the council determines distribution within the respective college programmes. 
The intended purpose of the distribution of the grant increase for each res- 
pective college programme is given in the financial plan. 

Grant application for the following fiscal year is based on the respec- 
tive college programmes . Detailed information as to the purpose for which 
the requested grant increase is required is supplied for each college pro- 
gramme . 

The financial statement for the fiscal year ended outlines business 
at the college. On the basis of the college programmes, comments are made 
on their management, utilization of capacity and performance results , wherever 
possible. 
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The Chalmers Institute of Technology has applied experimental programme 
budgeting for sone three years. An application of the principles of programme 
budgeting at all levels within the Institute has not yet been achieved within 
the framework of the experimental work. It is therefore important that such 
a development be continued. The primary information for long-term and short- 
term planning of work within the framework of the college programmes is 
obtained at institution level. Therefore properly-functioning cost 
accountingis required for the college programmes. In view of this, methods 
of cost accounting should be developed without creating any further 
administrative work for the institutions. 

One of the advantages of programme budgeting is that greater cost 
consciousness has been created within the college. The institutions have 
gained increased freedom of action through the right to select the means 
themselves, within the limits of the resources accorded, in order to achieve 
the aims set. This has resulted in a more effective utilization of the funds 
granted . 

The experimental work conducted at CTH indicates that programme budget- 
ing can be an administratively onerous method, due to detailed budgeting and 
accounting which are necessary in order to implement the present method of 
programme budgeting satisfactorily. The extra work occurs primarily at in- 
stitutionallevel . One reason for this is that costs incurred in planning 
and following up the work must be accounted for each programme. It may often 
be difficult for the institutions to refer costs to programmes when a large 
part of th^TTi can be listed as joint costs for several programmes. As stated 
previously, these problems of division create involved administrative work 
and necessitate extensive training and information. 

Experimental programme budgeting at the college in Linkoping 

The work at the college in Linkoping covers the technical, medical, 
and arts and science faculties. On 31 January 1972 the Crown ruled that 
the college in Linkoping would start experimental programme budgeting in 
the technical faculty. This meant that the grant application for the fiscal 
year 1973/7i4 was to be formulated in programme terms, and that activities 
would thereafter be developed with the view of applying programme budgeting. 
On 19 May 197 2 the Crown further decided that the survey of, and experiment 
with, programme budgeting would be extended to include all faculties. The 
Crown stated that in this context work should, if possible, be so conducted 
that the college in Linkoping's grant application for the fiscal year 
1974/75 be formulated in progr aiTiir.e terms. 

Work on programme budgeting at the college has consisted of preparations 
for the coming grant application in programme terms for the entire college. 

• * i ' - 
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An important stage in this work was to formulate at institutional level 
lists of various courses and projects conducted within the framework of 
basic education and research and graduate training respectively. On the 
basis of the institutional course and project lists, course and project 
budgets at institutional level were drawn up. The institutional course and 
project budgets then formed bases for a completely new formulation of the 
accounting system and for the grant application. 

The grant application for the fiscal year 1974/75 for the college in 
Linkoping was formulated on the basis of a division of work by purpose into 
the following college programmes : 

1. Basic arts, social science and mathematics ~ natural science education; 

2. Basic medical training; 

3. Basic technical training; 

U . Medical graduate training and research; 
5. Technical graduate training and research. 

With regard to experimental programme budgeting at the college in 
Linkoping, it is too early to form any conclusions regarding the advantages 
and difficulties that a division of work by purpose can induce in the various 
faculty fields. The extension of the experimental work and the fact that 
the college in Linkoping is participating in it has created a more versatile 
basis for assessing how planning and control, classified by purpose and 
geared to results, should be formulated to integrate with educational and 
research activities. 



Summary 

Survey and experimental work have been conducted within the sphere of 
higher education and research for some five years. As yet no particularly 
lively discussion on the pros and cons of the systems has appeared in the 
university and college sector. What discussion there is is conducted mainly 
by the authorities running the experiment and by the various fact-finding 
groups . 

During the trial period certain faults primarily in the prerequisites 
for the application of the programme budget have become apparent; that is, 
the difficulties of formulating precise aims, of measuring results and costs 
of the work. 

One of the most important aspects of a completed programme budget sys- 
tem is to indicate and define aims for the work. The aims set within the 
university and college sector are not developed in such a way that they 
are entirely satisfactory from the programme budgeting point ot view. 

21 

o 

ERIC 



They are defined with regard to basic education in quantitative terms, where- 
as the qualitative aspects have proved more difficult to define • 

With regard to research it seems very difficult to determine aims other 
than in very general terms- It is perhaps neither necessary nor desirable to 
go into more detail- Furthermore we can also question the value of setting 
up carefully defined aims within the education and research sectors- In the 
university and college field there are continuous changes in aims, due to 
changes in demand for certain types of education as well as changes in 
society's demands on education and research in general- Aims defined in 
detail could easily cause sluggishness and constitute an obstacle to renewal. 

In the absence of detailed aims the reporting of results and the meas- 
urement of effectiveness have a limited value- However, a survey is being 
conducted at present with a view to developing more appropriate methods of 
defining and measuring the results of educational activities- In addition 
to the difficulties mentioned, a division of the work by purpose into pro- 
grammes creates the problem of distributing costs by programmes. It is often 
extremely difficult - even impossible - to refer costs - material costs as 
well as costs of wages - to programmes with any degree of certainty- In this 
context we have reason to recall that the difficulties involved in formula- 
ting aims , measuring performance and dividing costs between various purposes, 
are as prominent in other budget systems as in experimental programme budget- 
ing - 

However, these difficulties have certainly helped to bring the mistakes 
into the open and thereby draw attention to important problems which must be 
solved in order to create reliable methods for society's allocation of 
resources to different sectors. 

The positive aspects of experimental budgeting have been judged as 
being increased cost consciousness, increased freedom with regard to uti- 
lization of resources and decentralization of decision-making- Freedom of 
action within the limits set up with regard to resources plays an important 
part in permitting a smooth integration of work at the universities with 
the constantly shifting demands created by the interaction between education/ 
research and society in general- From this point of view the development 
towards a budget system geared to purpose is valuable - 

3- PLANS REGARDING THE FORMULATION OF THE FUTURE 
GRANT SYSTEM FOR HIGHER EDUCATION AND RESEARCH 

The question of the future grant system for higher education and 
research has become very topical since the 1963 Committee on Education 
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recently presented its main report on the extent, structure, organization 
and localization of post-senior secondary school education to the Crown. 

With regard to the organization of higher education and research the 
Conunittee's proposals mean in brief that activities will, as regards plan- 
ning and decision-making, be separated from basic education on the one hand 
and research and graduate training on the other. Here we will briefly dis- 
cuss the Committee's proposals for grant systems in the event of a divorce 
between the executive units responsible for basic education and research/ 
graduate training respectively. 

Proposals for grant systems for the basic education proposed by U 68 
(1968 Committee on Education) 

In its report the Committee proposes that basic education be divided 
according to purpose into five sectors : 

technology ; 

administration and economics; 
medicine and social work; 
teaching ; 

cultural work and information. 

Education within the five sectors of professional training should in 
addition be primarily divided along general education lines. 

In the educational committee's opinion resource planning should be an 
integral part of the combined educational planning. In accordance with this 
it is proposed that responsibility for dimensioning education, for organi- 
zation , content and work forms be decentralized to a considerable extent to 
the individual colleges' administrations. At various decision levels U 68 
presupposes relatively detailed planning and follow-up. 

Government considerations regarding resources for future college acti- 
vity should be formed with a view to purpose, and then various sectors and 
educational lines in basic education should be examined. 

On the basis of grouped planning by purpose and formulation of the 
grant system that the educational committee proposes, a planning and control 
system, which is in many ways connected with a programme budget system, will 
be introduced. Most likely, however - considering the experience gained 
from the experimental programme budgeting now conducted both within the 
field of education and in other public administrations - the planning and 
control .system for future basic education will be very simplified compared 
with those that have been tried within programme budgeting. 
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Research/graduate training 

A separation between the executive units of basic education and of 
research/graduate training as proposed by the 1968 educational committee 
will indirectly affect the forms of planning and control of research/graduate 
training. 

With the present grant system for higher education and research apart 
from the institutions applying experimental programme budgeting, there is 
no information on how large a part of the universities ' resources is uti- 
lized for research and for other activities. 

On the basis of what is stated in the Government Budget Proposals for 
1971, that socio-political aims should dictate the pattern of research and 
development, a report on resource utilization should be made on the basis 
of the main, aims of research and graduate training at the universities and 
colleges. This would preferably be in the form of simplified programme 
budgeting. If a planning system geared to programme budgeting is applied, 
one of the foremost advantages would be that aims would be defined automati- 
cally . This also offers a better means of according priority to various 
aims. However, the diffuse picture of the acquisition of resources for 
primarily university research is hardly in accordance with programme budget 
thinking and the attempts to introduce greater effectiveness. For this reason 
the Parliamentary Auditors, after examining government research activity, 
proposed that the present organization for the acquisition of resources for 
universities and colleges should be supervised. 

The following report outlines a system of planning, budgeting and 
follow-up graduate training and research at universities. One should not 
think that this system could be applied to any Swedish university without 
difficulty. A radical re-organisation of the administration of government 
assistance to university research, for example, would be required. Such a 
reform also involves a delicate balance between the universities' free basic 
research and the research supported by the research councils and geared to 
applied areas. Changes of this nature require considerable time to mature. 

The research councils' attitude and method of working has also been 
under survey for the past year. 

Even if this obstacle did not exist, it would still be difficult to 
apply the system within the administration of one university. It will proba- 
bly be possible to solve in theory the difficulties involved in defining 
specific aims for research, in measuring both qualitatively and quantita- 
tively with some degree of accuracy the results of graduate training and 
university research, and in distributing, at institutions where. both basic 
education and graduate training and research occur, costs betwe&n,thefee 
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varying purposes. To apply the theoretical solutions to practical reality 
can, however, give rise to considerable opposition by administrators as 
well as by teachers and researchers. The report also emphasizes that pro- 
blems of this sort exist. The two years' experience of experimental programme 
budgeting at the Chalmers Institute of Technology which took place between 
the formulation of the report and this introduction also clearly shows that 
the extent and importance of these problems have by no means been exaggerated 
by the authors of the report. 

The merits of the report comprise partly the detailed description of 
the administration of graduate training and research at university insti- 
tutions , and partly the definition of problems that can, on the basis of 
this factual material, be made in the theoretical outline. This also brings 
to the fore the difficulties involved in a transfer from cost classification 
budgeting to programme budgeting, and allows the discussion of these diffi- 
culties to be more open. The experience now gained in Sweden of experimental 
programme budgeting in higher education and research very clearly indicates 
that the failures regarding aims definitions, performance measurements, and 
cost distribution in higher education and research, have also been an ob" 
stacle to experimental work with pure programme budgeting. 

It is not likely that a programme budget for graduate training and 
research will actually be applied in the way indicated in the outline 
sketched in the report. As the above indicates, a development towards a 
budget system more geared to programme appears likely in the case of higher 
education and research also. It will be seen as necessary to balance the 
administrators' and budget experts' demands for a refinement of the budget 
system and the researchers' and teachers' demands for easy-to-hand le admin- 
istrative routines, all well suited to their work and which will take up 
little of their time. To achieve a balance of this sort the administrators 
and budget experts will probably have to produce the budget system outlines 
that they consider to be ideal, followed by discussions and trials in order 
to meet the teachers' and researchers' demands. The latter 's demands with 
regard to the budget system should be first sufficiently and concretely 
formulated so that they can be used to develop such systems and can stand 
up against criticism from the administrators and budget experts. The follow- 
ing report must be seen as a link in this kind of chain of development, and 
it is as such that it has its greatest and undeniable value. 
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Chapter 1 



INTRODUCTION 



1. BACKGROUND OF THE PROJECT 

The development of PPBS in Sweden started in 19 63 when a conunittee was 
established by the Government to investigate the possibilities of using PPBS 
as modern tools in state administration. The committee was ready in 1967 and 
presented a report on the principles of programme budgeting and its use in 
public administration especially for the management at agency level. The 
committee proposed that a PPBS and cost accounting system should be intro- 
duced in state agencies below the government level. 

The concept of programme budgeting was defined in the report as follows: 
"Programme budgeting aims at improving effectiveness by means of creating 
a system of management which increases the requirements of economic thinking 
and economic responsibility at all levels". This means primarily that the 
goals should be specified in programmes for each agency. In order to attain 
these goals the Government provides goal-directed appropriations for the 
different programmes. The basis for the budgeting will consist of quantify- 
ing the tasks to be carried out by the agencies and the costs arising there- 
by. The agencies are to be provided with considerable freedom, within the 
pre-determined framework, to choose those means, in the form of different 
factors of production which produce the best results. 

The Government decided early in 1968 that pilot studies using programme 
budgeting would be extended to 23 agencies representing every department in 
the Government. The Office of Chancellor of the Swedish Universities was 
among the selected agencies for launching a PB pilot study. In order to 
build the PB system "from the bottom up", Chalmers University of Technology 
was chosen as the institution where a field pilot study could be launched- 

The development of the PB system in the sector of higher education and 
research is directed by a "control group" attached to the Ministry of Edu- 
cation. Working groups have also been established at the Office of the 
Chancellor and at Chalmers University of Technology to lead the PB activ- 
ities at each level. 
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Before describing the activities within the project since 1968 and the 
present status of the Chalmers University PB pilot study, a brief summary of 
the Swedish university system should perhaps be given. 



MINISTRY OF EDUCATION 



MINISTRY 
OF INDUSTRY 



BOARD 
0^ EDUCATION 



THE OFFICE OF THE CHANCELLOR 
OF THE SWEDISH UNIVERSITIES 



BOARDS 
OF RESEARCH 



BOARD OF TECHNICAL 
DEVELOPMENT 



(primary and 
secondary 
education) 

I 
I 



(higher education) 



LOCAL SCHOOLS 



UNIVERSITIES 



F?e search 
appropriations 
and grants 



The Office of the Chancellor of the Swedish Universities functions as 
a planning and investigating governmental office. It is organised into five 
Departments : 

1. Planning 

2. Training 

3. Educational Planning and Research 

4. Administration and Organization 

5. Management and Auditing. 

Representatives of commercial and industrial sectors, professional 
organisations, administration, teachers and students, etc., are associated 
to the Office through the Faculty Planning Boards which among other things 
have to give their opinion on the university budget requests. The Office of 
the Chancellor is also responsible for the various educational plans and 
for providing a uniform educational system at the different institutions. 

One of the universities is Chalmers University of Technology (CTH) . 
The university consists of six departments and its organisation is shown 
in the chart below ; 

1. Engineering Physics 

2. Mechanical and Naval Engineering 

3. Electrical Engineering 
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4. Civil Engineering 

5. Chemical Engineering 

6. Architecture. 





CHALMERS UNIVERSITY 
OF TECHNOLOGY 






SUPPORT UNITS 


DEPARTMENTS 
















E.P. 




M.E. 




E.E. 




C.E. 




CH.E. 




A. 






CENTRAL 
ADM. 




LIBRARY 



DIVISIONS 













DIV 




DIV 




DIV 




DIV 



2. OUTLINE OF THE PROJECT 

The development of a Programme Budgeting System at Chalmers University 
of Technology has three main objectives, according to the general philosophy 
of the Swedish PB system ; 

- to develop an output-oriented finance methodology applicable to the 
Swedish university system; 

- to develop a modern management methodology applicable to a "PB uni- 
versity" ; 

- to find possibilities for changing the decision-making structure 
outside and inside the universities in a decentralised and "democra- 
tic" direction. 

The Project is divided into three phases : 

Phase 1 : Overview and definition of graduate training and research 

activities at the University (2 months). 
Phase 2 : Analysis of the input factors and output measures together 

with a study of the organization of research and training 

C2 months) . 
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Phase 3 : Construction of a preliminary university- wide PPB framework 
for graduate training and research to be tested in the sub- 
sequent budgeting processes (2 months). 

A detailed description for each phase is given below : 

Phase 1 : Overview and definition of graduate training^ and research activ- 
ities at the University 

At the outset it is proposed to carry out a general review of the pro- 
blems of graduate training and research and to survey the work in programme 
budgeting in this field in Sweden and other countries. Such an overview will 
also include the legal and organizational aspects of graduate training and 
research in Sweden, the structure of the financing of such research activ- 
ities in Sweden and in other universities, and a review of the goals formul- 
ated by educational authorities in Sweden, Furthermore, it will be necessary 
to examine the respective roles of the Office of the Chancellor, Councils 
of research, industry, etc. , as they affect the activities of graduate train- 
ing and research. 

Within the Chalmers University of Technology this phase will involve 
the identification of ongoing and planned research activities as well as 
graduate training activities (for example, graduate curricula, thesis work, 
supervision) • This could lead to a classification of different activities 
in this field which could then be used in the second phase which iiTvolves 
pilot testing. In addition, it will possible to develop preliminary hypo- 
theses regarding how the activities so classified utilise the various input 
factors. Particular emphasis will be given to the interrelationships between 
different activities, such as the effect of the participation of students 
in research activities upon their educational performance. 

Phase 2 : Analysis on the input factors and output measures together with 
a study of the organization of research and training 

The second phase will involve a selection of two or more divisions 
within the University in order to carry out pilot developmental work on a 
programme budgeting framework, which will eventually be proposed for the 
university as a whole. The choice of the divisions will be made in order 
to get a constrasting picture with regard to the size of the division and 
the direction of research (for example basic versus applied). This choice 
will depend upon discussions with responsible officials within the Univer- 
sity and particularly within the divisions. 
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During this pilot investigation an analysis will be carried out of the 
input volume of different factors, such as different categories of academic 
staff, non-academic personnel, computer time, support activities and other 
expenditures on equipment and supplies. Such an analysis of input factors 
will cover both physical and financial inputs. In the first case special 
analysis will be undertaken of the input of teacher and student time for 
graduate training and research activities. A preliminary and partial time 
utilisation survey has already been designed and is now being , carried out 
on the staff of the University. The analysis of the financial inputs will 
also include a close examination of the sources of funding for research 
activities and particularly the effect of external funding on teaching and 
research . 

A particularly difficult aspect of programme budgeting which needs 
attention is the development of output measures for graduate training and 
research. Here an attempt will be made to develop output measures for each 
of the activities identified for the divisions selected. It is believed 
that work at divisional level within the University will provide a better 
basis for developing output measures that are operational. 

In order to better understand the relationships between inputs and 
outputs of the system it will be necessary to examine the organization and 
process of graduate training and research. By this is meant such factors 
as size of class, use of research assistants for teaching, the alternative 
uses of physical facilities for teaching and research, etc. The study also 
includes an examination of the requirements of the various support activ- 
ities for carrying out research and graduate training. 

The field work in the selected divisions will provide an opportunity 

for : 

a) testing a number of hypotheses developed in the earlier phases^ 
particularly with regard to the interrelationships of activities; 
and 

b) refining the classification of activities in the field of graduate 
training and research. 

Phase 3 : Construction of a preliminary university-wide PPB framework for 
graduate training and research to be tested in the subsequent 
budgeting processes 

The work carried out in the selected divisions of the University should 
provide a basis for the formulation of a programme budgeting framework for 
the University as a whole and for graduate training and research activities. 
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Developing such a framework would involve work in two directions : firstly, 
the elaboration of the PPB framework and secondly, the specification of 
information requirements to implement such a framework. 

With regard to the first direction, a number of steps will have to be 
carried out. These steps are : 

a) specification of goals for graduate training and research for the 
Chalmers University of Technology in terms of assumed sets of nation- 
al goals for this sector resulting from the work of the Swedish 
Ministry of Education; 

b) a definition of programmes and activities with a view towards 
determining the practicability of separating out research from grad- 
uate training; 

c) formulation of objectives for each programme and sub-programme on 
the basis of discussions with a work group on programme budgeting 
at the University, as well as with the Steering Committee of the 
Ministry of Education; and 

d) development of a framework of output measures for the various pro- 
grammes in terms of their objectives, consistent with the programme 
budgeting framework. 

These steps will lead to a preliminary "model" which will be examined 
in terms of its relationship to current budgeting procedures and other 
activities, such as physical plant and facilities planning. 

The second direction of work during this phase will involve the infor- 
mation needs of the PPB framework in terms of existing information, as well 
as additional information required. These needs will be spelled out in terms 
of : 

a) financial information (programme costs of different activities and 
final estimates of inputs); and 

b) quantitative and qualitative information (number and type of grad- 
uate students j teaching loads , time distribution of staff and stu- 
dents , level of teaching, etc.). 

The examination will cover the possibilities of collecting the above- 
mentioned types of information as part of the regular planning and budgeting 
procedure , and the development of methods and procedures for collecting 
additional information specifically required in programme budgeting. 
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3- CBRONOLOGICAL DESCRIPTION OF THE PB PROJECT AT CflALMERS 
AND DISPOSITION OF THE PROJECT 



Setting up a project organisation (Summer 1968) 

The project started in the summer of 19 68 with the setting up of a 
comprehensive project organisation. The project was commissioned by the 
Ministry of Education and from that level supervise^ by a *'PB Control 
Group", The Office of the Chancellor, responsibi foi^ the project operations, 
extended the project to CTH from the beginning. Since the summer of 1968 
four persons on the average have been workii.g on the project or with 
questions closely related to it, and half of this staff has been working at 
CTH. In order to lead the project activities at CTH a "PB working group" 
was established, consisting of the following members : Rector (chairman), 
2 professors. Head of the Central Administration, Heads of the Departments 
of Educational Planning, Administration, and Planning plus staff members. 
The staff of the project is attached to the Department of Planning at the 
Central Administration. 

Two divisions were selected for pilot studies (Autumn 1968) 

The economic-administrative structure within the universities was 
rather unknown when the project started. In order to provide better know- 
ledge of this structure, two divisions, the Division of Physics and the 
Division of Control Engineering, were selected. In our first project report 
in December 1968 a detailed analysis of these two divisions was presented, 
comprising their organisation, costs and resources, activities and outputs. 
We tried in this analysis to use the common PB concepts as defined in the 
general guidelines submitted by the Ministry of Finance. 

In this first report more general discussions concerning the objectives 
and extension of programme budgeting were introduced, especially which costs 
the PPBS should comprise. In the initial phase it was obvious that only 
salary costs and current expenditures of the programmes could be calculated 
in the "output-oriented appropriation system". Other costs, such as that 
for computer time, investments and capital expenses for equipment and build- 
ings were planned to be covered by the system at a later stage, due to the 
special conditions and restrictions related to these costs. 

Design of university-wide cost-accounting and budgeting systems (Spring 1969) 

The analysis of the different activities and objectives made it possi- 
ble to establish a preliminary programme structure. With this as a basis 
the budgeting system and the cost-accounting system could be developed. 
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During the spring of 1969 an EDP cost-accounting system was drrlp.ned and 
implemented beginning Uuly 1969 , 

Internal budgeting procedure (Autumn 19 69) 

An internal budget procedure, related to this cost-accounting system, 
was applied during the summer and autumn of 1969. The entire division parti- 
cipated in this budgeting work with good results as to the possibility of 
introducing new management tools and purposes of PPBS to the professionals 
within the university. The theory of cost-effectiveness was in general 
accepted within the university. 

Construction of a PB proposal model (Spring 197 0) 

With the budget figures taken from the internal budget a Programme 
Budget Proposal could be submitted to the Office of the Chancellor. The 
design of the PB proposal follov/ed a Budget Model for the university. 
In this proposal we made an attempt to show how the outputs of various 
kinds could be quantified in the undergraduate programme. We soon found 
that the output-information that the present information systems could 
provide us with did not satisfy our needs and therefore the development of 
an ambitious Student Data System , which had already been started, was given 
top priority. 

The presentation of the Graduate Training and Research programme was 
not especially elaborated in this first PB proposal as regards to the method- 
ological framework of PPBS. Many problems had to be left unsolved and we 
have only recently been able to examine these questions again in the CERI/ 
OECD sponsored project. 

Revision of the cost-accounting EDP system (Spring 1970) 

In the spring of 197 0 a new cost-accounting data system was implement- 
ed, the SEA- system, which is an administrative management data system which 
most agencies in Sweden will adopt. 

Analysis of the internal plannin_E system (Autumn 197 0) 

The internal planning system was carefully examined in the autumn of 
1970, together with a general analysis of the decision structure at various 
levels of the university. These analyses led to considerable progress in 
establishing an outline for an organisational framework that would serve 
the demands of PPBS. The main purpose related to the organisational design 
is to establish a management system where the various programmes and sub- 
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programmes at different levels correspond to responsible units within che 
university - Programme Units. The objectives of the Programme Units are 
primarily to optimise the effectiveness of their programmes, both in the 
planning phase and in the resource-allocating phase. A Programme Unit receives 
.an output-oriented appropriation to accomplish the objectives of the pro- 
gramme by allocating the resources to a Sub-Programme Unit at a lower level 
by stating the output requirements and financial frames. The Programme Units 
should also be responsible for the performance control. In this way, when 
the responsibility for the output and performance of the programmes is focused 
on responsible units , it will in our opinion be possible to improve their 
effectiveness and economic behaviour. 

On the basis of the budget figures prepared in our earlier PB proposals, 
the Government, in the Government Bill, proposed to the Parliament that CTH 
should obtain programme - or output - oriented appropriations for the fiscal 
year 1971/72. This suggestion was followed by a Royal Regulation Letter in 
programme terms. The new design of the appropriation system activated the 
PB development at CTH, and the spring of 1971 was devoted to refining the 
resource-allocating methods following the principles of PPBS. 

Internal resource-allocation (Spring 1971) 

This first internal resource allocation of the programme appropriations 
could not be performed in the extreme output-oriented way desired in our 
planning. The budget figures and the cost-accounting information were not 
of high enough quality to apply it as the only basis for allocating the 
resources to programmes, sub-programmes and projects without any relation 
to the former budgeting system, in which the departments in general, not 
the programmes, received the appropriations. The reason for the difficulties 
is that the PPBS at CTH assume a matrix-organisation in which the programmes 
are acting over . departments in a completely free manner. One programme could 
comprise items from several departments, which makes the programme budgets 
more complicated to establish. It will be some time before the participants 
in different programmes and department levels have total confidence in the 
budget figures and the cost-accounting methods. This stability has not yet 
been achieved and therefore the allocation of resources has i^een a mixture 
of classical and programme budgeting. 

Revision of the cost-accounting and budget principles (Spring and Summer 
1971) 

The difficulties in the allocation process together with other experi- 
ences from the cost-accounting methods called for a revision of the budget 
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procedure and the cost-accounting system. An additional reason for this 
revision were the preliminary results from the Graduate Training and Research 
pilot study, which contributed to knowledge on how to handle the Research 
Programme in the PPBS. The requirements that theoretically must be fulfilled 
are as follows : 

- The definitions of the activities must be unique, that is, one given 
activity should belong to one programme by definition. 

- The cost-accounting system must be designed in such a way that the 
costs can be readily and pragmatically assigned to an activity. 
Difficult cost-distribution problems and situations of uncertain 
budget estimates should be avoided by constructing operational 
principles and standards. 

On the first point, the problem is put into focus when, for example, 
an activity could be connected either to the Research Programme or to the 
Graduate Training. A clear definition that an activity is connected to a 
certain programme is better than a more hypothetical but uncertain definition 
that leaves possibili-rries to individual judgements. 

What is the cost ? 

As far the second point is concerned, the cost-accounting could often 
raise problems closely related to economic theory. What is the cost ? 

Situations with marginal or additional costs for one activity in 
relation to another are rather common in cost-determinations and the prob- 
lem is to decide which activity is to carry the fixed costs- The marginal 
cost principle and the full-cost principle always compete. To make the 
situation more operational, our experience is that : 

- each type of activity must be defined if the marginal cost method 
or the full-cost method is to be used when determining costs. 

- the marginal cost method is preferable on account of its simplicity 
both in costing and in management. 

In the following chapters, the present status of the PPBS is described. 

The structure of the report follows the basic division of the project 

into phases. Thus the first three chapters (2-4) are devoted to an overview 

of programme budgeting, an analysis of the national and local organization 

for higher* education and research and an economic review of the programme . 

activities at Chalmers University of Technology. The following two chapters 

are an account of phase II — the pilot study. The report is concluded by a 

presentation of our proposed PPB-model and an outline of a complementing 

inf orma^tfJzi^J system^. 
***** * 



, Chapter 2 defines the basic concepts of progranune budget theory, such 
as productivity and effectiveness. The relationships between goals, subgoals 
and programmes are explained and the concepts are related to the planning 
system and the requirements of the organization. Five elementary PPBS cri- 
teria for evaluating the organization are presented and these criteria are 
later applied in Chapter 3 to the present decision system. 

The main part of Chapter 3 is a description of the present organization 
for graduate training and research in Sweden and of the official goals for 
these programmes. Our analysis and criticism of the present organization are 
based on the requirements raised by the programme budget theory. Special 
attention is paid to the fact that a number of central agencies allocate 
different types of resources to the same activities at the university , thus 
being, to different degrees, responsible for the same programme. Chapter 
3 is concluded by a review of recent reports in the field of organization 
of research and higher education. 

Chapter 4 gives quantitative relations at Chalmers University of Techn- 
ology illustrating the situation described in Chapter 3. The main chapter 
contains a description of sources and basic definitions and should be studied 
before any conclusions are drawn from the tables in Appendix I. Some impor- 
tant relationships between the main programmes, undergraduate education, 
graduate training and technical research should be noticed, and we wish to 
stress the fact that these programmes are clearly interrelated with regards 
to economic input as well as performance level. 

The pilot study of three divisions at the university is presented in 
Chapter 5 . The survey is divided into time utilization, cost accounting, 
space and equipment, and output measures. The results from the survey for 
one of the divisions have been put in Appendix II B. A comparison of the 
results of the pilot study with overall figures for the university have 
been made in Appendix II C. it is dangerous to draw any general conclusions 
from a confined study such as this. We prefer, therefore, to add explanatory 
comments to the tables. The role of the research councils is especially 
accentuated since their contribution is of prime importance to the PPB-model 
for the research programme . 

The shortage of time limited our ambitions of ^'measuring" the output 
of the research programme. However, we were often involved during the project 
work in discussions and seminars on this subject. A report on possible out- 
put measures that have been subje *. to analysis, is given V Chapter 6 . 

In Chapter 7 there is the description of our proposed ]«^nodel to be 
applied to Higher Education and Research. A discussion on th^^^ls of the 
principal programmes of the university and on the financing s^ffem precedes 
the description of the organization of decisions and the planning system.'-. 
The decision structure presented is designed to satisfy the basic requirements 
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of a PPB-system. As a conclusion of this chapter an analysis of what changes 
in the present organization the proposed model will require and a plan of 
action on how this could be performed, as well as which possible adjustments 
of the model are necessary due to institutional circumstances, are given. 

In Chapter 8 we investigate the consequences of the PPB-model intro- 
duced by applying decision analysis to the university system. The university 
is divided into decision fields and these fields are tied together through 
hierarchical models which form the basis for the development of an integrated 
inf ormat i on sy s t em . 
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Chapter 2 
BASIC CONCEPTS OF PPBS 



The aim of this chapter is to describe briefly the definitions of 
PPES used in its introduction in Sweden and in the area of higher education 
and research in particular. 



1. THE AIM OF PPBS - EFFECTIVENESS IN PUBLIC ADMINISTRATION 

The principal aim of PPBS is to improve effectiveness in public admin- 
istration • In general the activities in the public sector arise directly 
or indirectly from demand from the prj.vate sector or "society". This demand 
aims to fulfil certain goals in society. It is of greatest importance that 
the activities of the public sector be placed in relation to the initial 
demand of society by judging the effects of public activities, corresponding 
goals of society. 

Effectiveness is defined as the benefit of an activity to the goals of 
society in relation to the total costs of the activity. 

Efficiency or productivity is defined as the relationship between per- 
formanoc. or primary outputs of an activity and the actual cost of the activ- 
ity. The efficiency concept is used in a more narrow sense than the concept 
of effectiveness. 

In PPBS the inputs of resources and the outputs of various kinds of 
performance and effects should be the main criteria for evaluating the 
relevance of an activity to the goal in question. 



2. GOALS AND OBJECTIVES 

A public unit will always act to fulfil some of the go^ls of society. 
The complexity of the public sector however will sometimes m^io|L it difficult 
to realize directly which goal a unit will attain. For practaUp. reasons the 
goals have to be broken down into sub-goals and objectives. 
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Figure 2.1 

MODEL FOR EVALUATION OF GOVERNMENT ACTIVITIES 
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In many cases an activity will satisfy more than one goal, which could 
lead to problems when several goals counteract each other. In short-term 
decision-making in PPBS this situation is proposed to be solved by setting 
objectives that make one of the goals dominant or independent ; the minimum 
requirements of the other goals are built in as a restriction in the objec- 
tive of the programme. 

Should the authorities of the university sector centralize to fulfil 
the goal of effectiveness of their own sector (1) or should one take into 
consideration the dependent variable - implications on the labour market of a 
centralization ? The authorities could handle this problem of conflicting 
goals by adding demand from the labour market as a restriction in the model. 

In this way the multi-goal problem could be solved by adding in more 
and more restrictions in the decision situation which could, of course, 
become rather complex. 



3. PROGRAMMES AND GOALS 



For each unit, agency or area of the public sector, goals , sub-goals 
and obiectiy.es can be formulated. The goals of unit will, according to the 
discussion :yT section 2 above, form the programmes of the unit. 
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Figure 2.2 
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The goals and the programmes of unit (agency) need not necessarily be 
directly related to the primary goals arising from the demand of the private 
sector - a unit could serve indirect demands due to acta /ities within the 
public sector. Hence, many agencies could be considered as assistant agencies 
whose goals are related to activities within the public sector. The distance 
between agency objectives and primary goals of society could in many case 
be very long. 

The programmes follow the goals of the unit and, as shown above, the 
goals-structure could be very complex - one programme or sub-programme could 
serve several goals. If a presentation of activities that serve a certain 
alternative goal is needed this could be done by " cross-classif ication " of 
the activities in question. 

When programmes are formulated for the agency we can saw that the 
agency is responsible for the fulfilment of the goals of the programmes * 
The objective of such a relation is that someone in the system must be 
responsible for e.g. bad performance of a prog imme. This will create the 
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Figure 2.3 

PRINCIPLES OF FINANCING IN PPBS 
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feeling of responsibility for the output in public administration and lead 
to better economic behaviour, 

4. RESOURCE ALLOCATION 

The financing of a programme could follow two major principles : 

i) financing by direct fees; 

ii) financing by state appropriations. 

Programmes 1 and 2 are financed by direct fees and programme 3 is fi- 
nanced by state appropriations through taxes. 

Looking at the situation presented above, we find that programmes 1 and 
2 are self-r»egulated by the demand of consumers who in a direct way could 
influence the performance of the programmes. The regulation of programme 3 
on the other hand has to be done within the public sector, by, for example, 
state appropriations. The most difficult thing is perhaps how the authorities 
should "feel" the nature of the demand from society. As a main principle 
one can say that the more the local productive unit can regulate the pro- 
gramme by getting feed-back information from the "market" the better the 
programme will be adopted to the (local) needs of the market. If, however, 
the shape of the programme due to political reasons is treated by central 
agencies, one runs a great risk that the demands of the "market" will not be 
satisfied. A high degree of centralization can on the other hand lead to 
better optimization of the programme. 

In our case and for PPBS methodology, the system of state appropriation 
is the most interesting because the activities of the universities are mainly 
not self-regulating. In a financing system of PPBS the appropriation should 
follow the programmes , that is, one state appropriation for each programme. 
The government will pay for the execution of certain programmes with defined 
requirements of output rather than pay the unit their costs. The appropria- 
tions are output-oriented , not input-related as hitherto. The figure below 
will show the difference. 



5, OUTPUT 

When we say that the financing should follow the outputs of the pro- 
grammes we mean in general that more quality and quantity of output should 
be paid better than less. This calls for a presentation of the outputs of 
the programmes, ^ 
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Figure 2.4 

CLASSIC INPUT-APPROPRIATIONS VERSUS OUTPUT-ORIENTED 
APPROPRIATIONS IN THE PPBS 
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It quite often occurred that this could not be done in a relevant way, 
that is, with an output concept that covers the total object of the pro- 
grainme. Operational objectives could be used to a certain extent but mostly 
in short-term planning. 

In all decisions and planning activities information is needed. Deci- 
sions concerning a programme need "programme information" about its outputs 
and inputs. The output (or the benefit to the goals) could be expressed in 
many ways. A rational way is to present the output in quantitative measures. 
Another is to give a detailed description of the products. For rational 
decision-making the quantitative method is preferred by PPBS because of 
the simplicity such a concept gives decision-makers. However it should be 
pointed out quite clearly that output measures are not an obligation at all 
for the success of PPBS. The only thing one wants to achieve with such meas - 
ures is to have a rational description of the output of the -programmes and 
the alternative ways it could be done . In many cases even an output measure 
could be very confusing due to limitations and irrelevance of such rough 
measures . 
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6. PROGRAMME PLANNING SYSTEM 



Thinking and acting in terms of programme requires an adequate prograirme 
pl-amiing system . The aim of such a planning system is to give decision- 
makers or planning units information concerning the programmes in the first 
place. Thus the planning shall primarily be programme- oriented , comprising 
information of inputs and outputs of programmes or programme- parts at dif- 
ferent organizational levels and various time-periods. 

Examples of planning information are the budget requests, outcome 
reports, etc. Such information should in PPBS be programmes or output- 
oriented because the principal decisions are to be made in programme terms . 
The information of the programmes such as outputs of various kinds and in- 
puts in financial and physical terms, impacts of the performance on special 
items 5 are brought together in alternative programme plans according to the 
objectives of the programme in question. For collecting information for the 
planning system information systems are needed. Computerized information 
systems are often introduced and at present EDP is used in cost accounting, 
output measurement, physical planning, etc* 



In PPBS, saying that an organizational unit has a goal or objective to 
fulfil means that the unit is responsible for the performance of the pro*" 
gramme. This should be applied in PPBS at all organizational levels. 
A national agency is responsible for tha fulfilment of the total objective 
of a programme; executive units at lower levels are responsible for parts 
of the programme and so on. The extent of a unit's responsibility for a 
programme is in principle stated by the higher unit which formulates : 



Another most important factor is that a unit responsible for a pro- 
gramme must have most of the means to control the "programme area". That 
is , no other unit should have means to control activities , or any part of 
another unit's programme. Total resources for the fulfilment of the programme 
should be given by the programme authority and the allocations of the 
resources should consequently follow the hierarchy of the programme. 

Furthermore, in the planning system the information for the principal 
decisions must primarily be given to the responsible programme unijs^> ^ t 



7. REQUIREMENTS FOR THE ORGANIZATION OF PPBS 



output requirements (expected performance) ; 
financial and other input limitations; 
administrative rules and management restrictions. 
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Finally, a general requirement of the progranune units is that they 
should have capacity, experience and skills to make good programiue decisions, 
that is, the programme units must be designed and organized to fit the tasks 
of the unit. Good information only is not enough for making good decisions. 
A well-designed and experienced decision-body is perhaps more necessary. 

8 . SUMMARY 

The aim of PPBS is to improve effectiveness in public administration 
by means of better economic decisions and behaviour. 

The demand from the private sector of the economy formulates goals for 
the public administration . These goals can be broken down into sub-goals 
and objectives of organizational units. 

The goals or the objectives form the programme of an area of action 
for a unit. Goals can be conflicting but the most suitable classification 
of the programmes must be chosen. 

The financing of public activities could be either by state appropri- 
ations or direct fees. In our discussion the former is relevant. The appro- 
priations should follow the programmes . 

Output measures or more generally output information are to be used 
when judging the effectiveness and productivity of the programmes. 

A planning system should be designed so that the principal streams of 
information are focused towards the various plans concerned in the program- 
mes, sub-programmes, etc. Therefore, various information systems are needed. 

The organizational framework should be designed so that programme- 
responsible units are established at all programme levels. The programme 
unit is responsible for the performance of the programme (s) and a programme 
shall be related to a responsible unit at each level. 

Synthesis of PPBS requirements on its organization - five criteria . 

As a consequence of programme budgeting certain requirements on the 
organizational units must be satisfied and five criteria for a good orga- 
nization could be set up for further analysis. 

1 . The programme unit (e.g. state agency) shall be responsible for the 
performance of one or several jprogrammes . The objectives of these 
programmes shall be defined in a distinct and logical way in order 
to avoid conflicts regarding areas of responsibility towards other 
programmes and organizational units. The objectives of the programmes 
rshaWfl futhermore be related to the general goals and contradic- 
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tory items such as conflicting goals (multi-goals) should be ana- 
lyzed and taken into consideration when formulating the objectives. 



2. The (programme) unit shall in principle have all the necessary means 
relative to its responsibility for controlling and planning the total 
programme area . Such means for controlling the programme activities 
could for example be resource allocation, formulation of objectives 
and output requirement to lower executive units and formulation oi" 
certain administrative restrictions. The means of a programme unit 

- controlling variables - shall consequently not interfere with 
other programmes or activities ^'belonging" to other areas of respon- 
sibility . 

3. In order to use the means and to make good programme-decisions, 
relevant information from the programme parts is needed. The infor- 
mation shall cover the whole programme and not parts or segments of 
it. 

4. Given information, the decision-makers within the programme unit, 
or the programme unit as a whole, must have the capacity and the 
experience to evaluate possible alternatives of action and their 
impact on the programmes . Therefore, expert decision-makers are 
needed . 

5. The decision-makers shall have the ability to choose "the right 
alternative" according to the goals and objectives of the programmes 
especially for questions where the goals are not satisfactorily 
formulated. The decision-makers must therefore be able to identify 
themselves with the goals. Such decision problems are often solved 
by establishing decision units where the participants serve as 
"representatives of the goals". Representative decision-makers are 
needed . 

The decision process of a programme unit may be illustrated as follows 
(Figure 2.5). 
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Chapter 3 

THE ORGANIZATION OF GRADUATE TRAINING AND RESEARCH IN SWEDEN 



1. INTRODUCTION 



In this chapter the present organization of Graduate Training and 
Research in Sweden will be described in terms of budgeting and allocation 
of resources and in terms of the formal responsibilities for the goals of 
the graduate training and research programme. Since a programme budget model 
has a great impact on organization there will be reason to point out certain 
disadvantages, especially regarding the coupling between goals, resources 
and output . 

We face a somewhat complicated organizational picture. It is rather 
easy to trace the lines that the subsidies follow. However, it is not always 
clear who is responsible for the programme of activities within the differ- 
ent fields of research. Thus, in the following description of the organiz- 
ation we are primarily interested in two aspects concerning the authorities 

i) the area and the extent of their responsibility; 

ii) the means of control which the authorities are in charge of. 

In the next section we present quite a general description of the 
organization of graduate training and research in Sweden in terms of deci- 
sion levels. Keeping in line with the scope of this report we then confine 
the description to graduate training and research in the divisions of a 
University of Technology. This description will be found in section 3. In 
section 4 we make a preliminary analysis from the point of view of the pro- 
gramme budget theory of organization. 



2. A NATIONAL OVERVIEW OF THE ORGANIZATION 

In the following text we refer to Figure 3.1 which is a chart of the 
Swedish organization of graduate training and research. There are three 
main levels of decision : 
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1. The formulation of national science policy; 

2. The allocation of resources for GT&R&D; 

3. The progranune level at which GT&R&D is performed. 

Of course there is an obvious overlap in this division. The formulation 
of science policy means giving general goals for research work. The instru- 
ment of control is the process of allocating resources for realizing the 
objectives . 

The National Science Policy 

Parliament makes the most important decisions concerning the national 
science policy. By granting resources for graduate training and research 
and by formulating rules for their use, Parliament controls that the main 
goals of the national science policy are fulfilled. Special committees 
prepare most of the issues before Parliament makes the formal decisions. 
The most important committee is the Standing Committee of Supply. 

The most important research questions that Parliament has to deal with 
concern : 

1. Resource grants; 

2. Rules for allocating the resources; 

3. Changes in the R&D-organization . The establishment of new agencies 
and scientific institutions. Administrative rules. 

In order to create more organized contacts between active scientists 
and Members of Parliament, the Association of Members of Parliament and 
Research Workers (RIFO) was formed in 1959. By discussing science policy 
questions, by arranging hearings with members of the Government, officials 
of the ministries, etc., RIFO forms a basis for parliamentary decisions. 

Government is responsible for the execution of the parliamentary deci- 
sions. The Government is divided into a dozen different ministries each 
representing a special sphere of interest. These ministries are small orga- 
nizational units dealing mainly with policies and planning. 

The Science Advisory Council (established in 1962) constitutes a link 
betv/een the Government officials and the research workers. Discussions take 
place in the council but the body does not execute any formal control of 
research and development. 

Allocation of Resources 

National science policy is determined during the budget debate on state 
expenses. Each ministry is responsible for activities within its sphere of 




interest and is supposed to present a budget request to the Ministry of 
Finance. These bills are then linked together to form a complete Government 
Budget Proposal presented to Parliament in January every year. The proposal 
covers the fiscal year July to the following June. Parliament passes the 
Budget Proposal and the bills go back to the ministries which are respons- 
ible for the execution of the parliamentary decisions, including the allo- 
cation of resources to the government agencies. 

The ministries also present to Parliament programmes of activities for 
their sphere of interest. After Parliament has granted the funds the minis- 
tries are supposed to give detailed rules to the agencies on how to use the 
resources in accordance with the goals formulated in the programme. These 
rules are collected in the Royal Regulation Letter presented to the govern- 
ment agencies during the spring term. This letter is worked out in co" 
operation with the agencies. 

There is no special ministry devoted to research questions. Instead 
research issues are divided between the ministries with respect to scien- 
tific fields. How the responsibility for GT&R is shared by the ministries 
is roughly indicated in Table 3.1. 

There are also other ministries involved in research policy. For in- 
stance the Ministry of Health and Social Affairs is responsible for part of 
the medical research, and the Ministry of Social Welfare partly conducts 
social science research. We shall not give any detailed comments at this 
point on this organizational structure. There is 5 however, reason to make 
the following statements : 

- The allocation of resources to university decisions from more than 
one agency makes the control of activities and output with reference 
to the goals a very complicated process. From the point of view of 
programme budgeting each subsidy must be connected with an operational 
goal and a plan comprising staff, space, and equipment requirement 

in order to make it possible for the individual and the university 
to keep a certain control over the total resources and the results 
expected thereof. 

- Certain fields of research are not defined by any of the established 
research councils and funds. The research workers often have to 
reformulate their goals in order to get their applications accepted 
by the councils. This means that new fields of research run the risk 
of not being supported to the extent motivated by their importance. 

From the ministries we turn to the agencies that actually handle the 
planning for GT&R activities. Since these agencies are of prime interest to 




Table 3.1 



BKEAKDOWN OF RESPONSIBILITY FOR GT & R AMONG MINISTRIES 



Ministry of 


Field of responsibility 


Executive agency 


Education and 
Cultural Affairs 


Education in the univer- ' 
sity sector 

Human sciences 
Social sciences 
Medical sciences 
Nuclear sciences 
Natural sciences 


Office of the Chancellor 
of the Universities (OCU) 

Humanities Research 
Council 

Council for Social Science 
Research 

Medical Research Council 
(MRC) 

Atomic Research Council 
(ARC) 

Natural Science Research 
Council (NRC) 


Industry 


Technology , Industrial 
Development 


Board for Technical Deve- 
lopment (BTD) 
Iron Ore Foundation for 
Scientific and Industrial 
Development 
Norrland Foundation 


Interior 


Construction and Build- 
ing 


Council for Building 
Research ( BRC ) 


Agriculture 


Education in the field 
of Agriculture and 
Forestry . 
Agriculture 
Forestry 

Co-ordination of environ- 
mental problems 


Forest and Agriculture 
Research Council 


Communications 


Transportation 
Traffic Safety 
Telecommunication 


Council for Traffic Safety 
Research 


Finance 


General support of 
research and develop- 
ment 


The Bank of Sweden Ter- 
centenary Fund 
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individual scientists and teachers a more detailed description of their 
organization seems appropriate. 
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The Office of the Chancellor of the Universities (QCU) 

Government instructions impose a number of tasks on OCU , namely to : 

1. Follow the development of conditions and needs of research and 
higher education and to undertake necessary measures in order to 
improve organization and objectives according to the demands of 
society ; 

2. Lead the planning of higher education; 

3. Be concerned about the development of costs and to see that resour- 
ces for research, education and management are efficiently exploited; 

4. Support the activities of the universities and circulate information 
about higher education and research among people affected by the 
activities ; 

5. Produce budget requests concerning the universities once a year. 

Thus OCU is responsible for the basic resources of the universities, 
staff for higher education and research, equipment, computer time and other 
current expenses. The following fields of knowledge are included in the 
programme : 

- Natural Sciences 

- Technology 

- Humanities 

- Social Sciences 

- Medicine 

Each field comprises a number of faculties located at different universities. 

The organization chart is given in Figure 3 . 2 The overview of the 
organizational and economic development is handled by the secretariat which 
is divided into four sections (planning, education, administration and pro- 
gramme analysis). For each of the fields above there is a Faculty Planning 
Board which serves as an advisory body for planning the expansion of the 
faculties. The main questions to be handler! by the Faculty hoards are : 

1. The allocation of financial resources to the faculties connected to 
the field in question. 

2. The establishment of new higher offices at the universities 
(professorships , lecturerships ) . 
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3. Re-organization of higher education a/id research institutions. 



For the purpose of controlling the curricula of the different schools 
subordinated to OCU there are a number of Committees of Education , The mem- 
bers represent private and public institutions interested in the outcome of 
education in their particular field of interest. 

The units for pedagogical development and enrolment are service units 
for undergraduate education. 

The Board of the Computer Centres is responsible for the management of 
the computers for education and research in different universities in Sweden. 
However, the control of investments of new computer equipment is executed 
by the National Foundation for Computers. This foundation is managed by the 
National Office of Organization and Management. 

It should be mentioned in this connection that money for computer time is 
granted to OCU through a special Government proposition. The Board for 
Computer Centres allocates this grant to the universities on the basis of 
available capacity. The Board also controls the use of the computers by 
internal pricing. 

The Organisation of Building and Equipment Investments for the Swedish 
Universities 

These activities do not fall under the Office of the Chancellor although 
the organizations have many problems in common, e.g. the dimensioning of 
education and research and the problem of allocating resources. In 196U when 
the Office of the Chancellor was re-organized it was considered too complicated 
to merge the organizations. One reason might be the somewhat complicated 
structure of the organization for buildings and equipment. 

The following description of how a building or equipment issue is treat- 
ed by the different agencies can be followed in Figure 3.3 which shows a 
chart of decisions. A proposal concerning a new building, new expensive 
equipment (which normally cannot be written off at once) or the need for 
rebuilding, is usually raised by the university. The arguments for the new 
building or the new equipment are presented in a programme and sent to 
The Local Planning Committee of Building and Equipment for the Swedish 
Universities (the LUP-Committee) . The Committee is supposed to decide how 
important a project is with relation to the needs of higher education and 
research. The committee has no economic responsibility for the decisions 
and therefore the attitude toward the applications is normally positive. 

If the LUP-committee approves of a project the programme goes to 

1. The National Board of Building and Planning (KBS) in the case of 
building projects. 
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Figure 3.3 

THE PROCESS OF GRANTING RESOURCES FOR BUILDING AND EQUIPMENT 
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2. The Equipment Board for the Swedish Universities (UUH) in the case 



of an equipment project. 



These agencies in the first place make their own investigations concern- 
ing the possibility of solving the problem by using available buildings or 
equipment. If this is not . possible a request is sent to the Government, 
The Ministry concerned by the project usually appoints a special Committee 
with the objective of investigating the proposed project. 

If Government and Parliament approve a project ^ Parliament in the 
Govei'iuiient Budget Proposals grants a maximum amount of money to be spent 
on the project and also determines the time when the project is to be 
finished. If the original budget plan for the project does not hold, 
Parliament adjusts the appropriation in the next Government Budget Proposal, 
The appropriations are disposed of by KBS or UUH depending on the nature of 
the budget. These Boards are also responsible for the planning and actual 
performance of the projects. 

From what has been said above concerning the organization for building 
and equipment we conclude that : 

1, The LUP-Committee is responsible for judgements concerning the 
actual need for improvements from the point of view of higher 
education and research, 

2, The KBS and UUH boards make up the detailed plans and receive the 
grants for executing the projects, 

3, Government makes special investigations concerning especially 
"complicated" (from the political point of view) projects. 
Parliament grants resources for fulfilling the projects and also 
makes the final decisions i-egarding which projects are to be 
performed , 

It should be pointed out that there are no formal links between this 
organization and the agencies responsible for grants to education and 
research at the Swedish universities. This appears to be an important failure 
of the system. We will return to this problem later in the report. 

The Research Councils 

In this group of agencies we also include the Board for Technical 
Development (BTD), All of the councils and foundations that grant money to 
the technical institutes are mentioned in Table 3,2 At present there is a 
total of ten research councils (including BTD) and three government foun- 
dations but the number changes often since the creation of these allocating 
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agencies is an important instrument for the Government to fulfil national 
policy • 

There are two main objectives that seem to be common to the councils : 

1. Providing grants to individual research workers, research groups or 
institutions . 

2, Promoting new research projects related to an expected development 
of the future of science. 

The councils to be treated are listed below. 



Table 3.2 



Research councils 


Abbr . 


Total grants 
to R&D 
1969/70 
(1000 Sw. Kr . ) 


Total grants 
to CTH 
1969/70 
(1000 Sw. Kr- ) 


Percentage of 
total grants 
from research 
councils to 
CTH 


The Swedish Atomic 










Research Council 


ARC 


13 ,758 


2 ,13 6 


18.7 


The Swedish Natural 










Science Research 










Council 


NRC 


35,536 


1,666 


14. 6 


The National 










Council for Build- 










ing Research 


BRC 


40,416 


1,942 


17. 0 


Board for Technical 










Development 


BTD 


64,025 


4 ,272 


37.5 


Grants from other research 

Total grants from research 
to CTH 1969/70 


councils 
councils 


372 
11,388 


12.2 
100. 0 



The Swedish Atomic Research Council (ARC) 1970/71 received government 
grants for the following three purposes : 

1. Nuclear research in Sweden i 

2. Participation in the European Organization for Nuclear Research 
(CERN) ; 

3. Co-operation with the Nordic Institute for Theoretical Physics 
(NORDITA) . 
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Grants for research applications are proposed by three delegations : 
Delegation for Physics, for Chemistry and for Biology. There is also a 
special committee working with grants to CERN. 

Further, ARC regularly appoints special committees for the purpose of 
investigating research going on within certain fields of interest. Two imme- 
diate examples are the committees for radiation measurements and accelerator 
questions . 

The Swedish Natural Science Reseai^ch Council (NRC) has an organization 
similar to ARC. The four delegations are completely responsible for the 
proposals of grants to specific research projects : Delegation for Physics 
and Mathematics, for Chemistry, for Geosciences and for Biology. 

In addition, NRC has organized a number of special committees represent- 
ing specific operations that NRC is responsible for. The objectives for 
these committees are listed below : 

European Southern Observatory (ESO) 
Intergovernmental Oceanographic Commission (IOC) 
International Hydrological Decade (IHD) 
Information Research 
Ecology 
Biophysics . 

ARC and NRC co-operate in many respects and together finance some of 
the special committees (i.e. the Committee on Research Economics) and ser- 
vices (i.e. the publication "Research and Progress"). 

The prime function of the delegations is to propose grants to appli- 
cations. All of the grants proposed by the delegations pass the Working 
Committee of the council in question. Small grants, less than 25,000 Sw. Kr. 
are in practice decided on by the Working Committee. However, all grants 
have to be formally passed by the Council. When one individual grant exceeds 
300,000 Sw. Kr., the Government is to sanction the grant. This latter rule 
holds for all research grants in Sweden. 

Through the special committees the councils initiate , make up plans 
for, and control research within new or not-yet defined areas of research. 
In this way the second main objective of the research councils is fulfilled. 
It should be pointed out that the members of the Council, and the committees 
represent a considerable knowledge of scientific research in Sweden. This 
knowledge serves as an important basis for decisions in NRC and ARC, and 
make these institutions adequate for overseeing and disposing of the Swedish 
research potential within the fields of natural science and nuclear physics. 

The National Council for Building Research (BRC) is different from the 
other research councils regarding the economic basis for activities. While 
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the other research councils receive resources through direct state grants, 
BRC disposes of a foundation, the Building Research Foundation, whose financ- 
ing comes from a tax on all salaries. The tax is 0.6 per ceni. of the total 
amount of salaries. 

The following objectives are found in the rules of the BRC : 

1. To collect information regarding the need for research and ration- 
alization within the field of building; 

2. To see to it that research and rationalization aim at improving 
especially important functions; 

3. To grant subsidies to institutions and individuals for research and 
experimental activities within the field of building; 

4. To control that the subsidies granted are used for the research 
originally intended; 

5. To spread information about the results arrived at in the projects 
financed by the Council. 

The activities of BRC are divided into five main programmes : 

1. Community and Building Planning; 

2. Materials and Constructions; 

3. Installations; 

4. Production and Administration; 

5. Information and General Activities. 

Each programme corresponds to a section of the secretariat. Like the 
other research councils BRC continually appoints committees that are to 
investigate the need for research and formulate research programmes for 
specific fields. 

The Swedish Board for Technical Development (BTD) was established in 
1968. According to the Government rules BTD is the central administrative 
body for initiatives, support, planning and consultation within the field 
of technical research and industrial development. More precisely the activ- 
ities are defined by four programmes (1) : 

Programme 1 : Financial support to technical research and development. 



1) BTD is like the Office of the Chancellor ; it is covered by a pilot study 
on programme budgeting . 



Sub- programmes 



1.1 Fundamental technical research 



1.2 Applied technique 




1.3 Information and documentation 

1.4 International contacts. 



Programme 2 ; Investigation and Planning 
Programme 3 : Consultation and Mediation 
Sub-programmes : 

3.1 General activities supporting innovations 
Creativity research 

3 . 2 Advisory service and support to inventors 
Support to the exploitation of inventions 

3.3 Contact activities between industry and universities, 
institutes , research institutions , etc . 

Programme ^■ : Management of the research stations. 

We recognize three important parts of the organization : 

The Board - responsible for policy and management of BTD. 

The Secretariat - handles the current activities, planning, economic 

questions, analysis of applications, advisory service, etc. 

The Committees - each committee is responsible for a certain technical 
field. Within the framework fixed by the Board, the commit- 
tees are supposed to initiate and support research in the 
field in question. However, there are a number of commit- 
tees that may decide on subsidies without consulting the 
Board . 

The Board makes a iiotal division of the gra its to specifically defined 
fields of technology. In the case of the corresponding committee deciding on 
grants, two-thirds of the financial framework is made available for decision 
in the committee. The rest, one-third, is disposed of by the Committee for 
General Tachnical Research Questions. This committee is responsible for all 
grants that cannot be decided on by the other committees. There are further 
a number of technical fields for which the committees only propose grants. 
These grants are sanctioned by the "General Committee". 

Each committee divides the applications into two priority groups : 

1. Subsidy is granted within the framework for the technical field in 
question . 

2. The application will be treated at the next meeting. Eventually the 
application is transferred to the "General Committee" for decision. 



The priority system described is used for the sub-progranunes 1.1 and 
1.2 (fundamental and applied research). The financial aid is used in three 
different ways : 

a) Technical research to research divisions. This aid corresponds to 
the grants from the ordinary research councils. 

b) Collective research. This kind of research is initiated through 
co-operation between BTD and industries within a certain branch. 

c) Technical development. Financial aid or loans are granted to indi- 
vidual industries. 

Government Foundations 

In addition to the research councils there are a number of Government 
foundations which operate on roughly the same principles. The most important 
ones are : 

The Bank of Sweden Tercentenary Fund - established in 1965 to support 
mainly social science research. 

The Swedish Iron Ore Foundation for Scientific and Industrial Develop- 
ment. 

The Norrland Foundation. 

The Iron Ore Foundation is now incorporated in the Board for Technical 
Development, while uhe Norrland Foundation is an entirely independent body. 



The scientific academies are primarily concerned with the environmental 
aspects of research and development, for instance, contacts between the 
scientists, conditions for creative work. Special investigations of new 
scientific fields are often initiated by the academies in order to trace 
the future of scientific and technical development. 

There are three academies concerned with scientific work J The Royal 
Academy of Science, The Royal Academy of Engineering (IVA) and The Royal 
Academy of Agriculture and Forestry. 

Development C ompanies 

In the private sector a number of commercial banks have set up develop- 
ment companies. Their function is, by the acquisition of business enter- 
prises and other measures , to merge companies which are considered to have 
a growth potential, and to actively promote the utilization of research 
results, innovations and valuable inventions. 



Academies 





The Performance of GT&R at the University Level 



Figure 3.1 shows that many different types of institutions are involved 
in the actual performance of research and graduate training as well as 
development work. However, it has hitherto been attempted to concentrate 
graduate training and fundamental research in universities and higher edu- 
cational establishments (institutes). When research work is of such magnitude 
or special character that it cannot be incorporated within the university 
organization, or when it includes a considerable amount of routine testing, 
etc., special institutes are established, which are very often co-ordinated 
with the universities and higher educational establishments. 

The Government law for the universities comprises rules for the 
organization of the universities. Each university is constituted by its 
teachers and the registered students. Each university comprises one or more 
faculties which may be divided into departments . The primary unit of pro- 
duction is the division . Normally a division has at least one professor, an 
office for which there is always a professor's programme defining the 
guidelines of the research to be performed at the division. 

For joint services there is a central administration unit and a number 
of auxiliary units such as library, management of building and campus area. 
The Rector is the head of the university and president of the Board of the 
University . According to the university law the Board is supposed to over- 
view and control educational and scientific activities going on at the 
university. Economic and administrative issues are to be treated by the 
Board of University. 

Before we go on describing the university organization a glance at the 
organization of Chalmers University of Technology (CTH) would seem pertinent. 
The concepts "department" and "school" should be clearly distinguished. 
Thus the department is the producing unit and tha school is the consumer of 
education . 

The University Board and the department control the scientific, eco- 
nomic and administrative activities . Within each department the control 
function is executed by a board comprising all of the permanent teachers 
and scientists of the department. The Dean is president of the board and 
head of the department. The most important instrument of control available 
to these executive bodies are : 

1. The Budget Request . Each department in year 0 makes a Proposal 
concerning year 2 which is sent directly to the Office of the 
Chancellor. The University Board makes a Proposal for the central 
and auxiliary bodies. It also comments on the Department Proposals 
by suggesting priorities and by giving an overall view of the 
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activities of the University. In connection with programme budget- 
ing work the Proposal of the University Board., the Programme Budget 
Proposal, has become the most important document. 

2. Allotment of the Programme Grant * From the fiscal year 1971/72 and 
on, Chalmers University of Technology receives a Programme Grant 
covering expenses for activities within its Higher Education and 
Research programme. At present the University Board is supposed to 
allot these resources to the departments which make the final allot- 
ment to the divisions. It should be noted that there is so far a 
small degree of freedom since more than 8 0 per cent of the resources 
constitute salaries and permanent costs which the University Board 
may allocate according to internally decided principles- 

3- Appointments > Table 3.3 lists che offices available for teachers 
and scientists. The offices constitute an important instrument of 
control since each office has a certain obligation to take part in 
teaching. An extended freedom is given to the university as programme 
budgeting develops. Thus the university may establish extra lecturer 
offices • 

As was mentioned the University Board is also responsible for the 
scientific activities at the university. However, we recognize that this 
task can be fulfilled to a very low degree. We shall make two important 
considerations : 

1. Originally research was looked upon as a by-product of higher 
education. As higher education expanded during the 50's and 60 's 
research and development at the universities expanded as well. 

2. Most of the research projects at CTH are to some extent supported 
by the research councils or the foundations. Therefore the univer- 
sity does not represent the consumer of research like the Committees 
of Education represent the consumers of education. Thus the Univer- 
sity Board allots financial resources for research activities to 
the divisions without being in the position to control the output, 
effectiveness, etc., of the research programme. The organization 

is obviously not quite adapted to the claims of a functioning pro- 
graiTuTie budget system. This problem will be further analysed in the 
conclusions (section . 



Table 3.3 
OFFICES FOR TEACHERS AND SCIENTISTS 



Office 


Teaching 
obligations 


Time of 
appoint- 
ment 
(years ) 


Average 
salary 
1000 Sw. 
Cr . /year 


Authority 
respons- 
ible for 
establish- 
ing the 
office 


Authority 
respons- 
ible for 
appoint- 
ments 


Professor 


132 hours/year 




78.4 


Government 


Government 


Associate Prof. 


132 hours/year 




71.0 




It 


Assistant Prof. 


7 5 hours /year 
Supervision of 
at most 5 grad 
graduate stud. 


2x3 (2) 


54.3 


Government 
/ ^ \ 
( 1) 


Board of 
University 


Kesearcn Asst. (.3; 


198 hours / year 
Supervision of 
at most 9 
graduate stud . 


2x3 




Government 
(1) 


board or 
University 


Lecturer 


396 hours/year 




71.0 


Gov pr nmpn t 


Board of 
University 


Asst. Lecturer 


1000 hours/year 
(4) 


4x1 (5) 


32.9-40.0 


Board of 
Univerpity 
(6) 


Board of 
University 


1. Assistant (7) 


500 hours /year 


4x1 (5) 


16.4-20.0 


tt 


tt 


2. Assistant (7) 


300 hours /year 


4x1 (5) 


11.0 


ti 


ti 


3. Assistant (7) 


225 hours/year 


4x1 (5) 


8.2 


tt 


tt 



1) Government sets faculty while the University Board sets department for 
the Office. 

2) Each assistant professor and research assistant is appointed for 3 years 
but is usually re-appointed to another 3 years. Further the appointment 
may finally be prolonged by one year. 

3) There are research assistants appointed by the research councils which 
are not included in this concept . 

4) Total time of work for the division. 

5) An assistant is automatically re-appointed 3 times. After four years of 
appointment special considerations have to be made before the assistant 
may be re-appointed for another year. 

6) The Office of the Chancellor decides how many assistant hours are to be 
allocated to each university. The Board of University may establish offi 
of assistant within this limit. 

7) These offices are not established at CTH. 



3. GOALS AND ORGANIZATION OF A DIVISION AT 
CHALMERS UNIVERSITY OF TECHNOLOGY 



As the primary unit of production the division is in many respects an 
autonomous administrative unit. The staff, except for those employed by the 
central administration and service functions, is always referred to divi- 
sions. The financial resources are finally allotted to the individual divi- 
sions or to projects within the range of the scientific programme of the 
division. The divisions dispose of most of the available space of the uni- 
versity . 

There are four main groups of activities that take place in a division : 

1. Undergraduate education 

2 . Graduate training 

3. Research 

^. Service functions - administration, workshop, library, etc. 

For the output-oriented programmes of undergraduate education, graduate 
training and research, there are goals set by central authorities. However, 
the division is to a great extent free to dispose of the resources in order 
to fulfil the goals. Obviously the efficiency of a single division is an 
important parameter determining the output of the university as a whole. 
Thus there are good reasons for making a more detailed analysis of the 
organization and goals of a division. This analysis constitutes the basis 
for an output-oriented prograinme budgeting system and the related information 
system. 

With regard to input the division is controlled by a number of differ- 
ent agencies. The organization of these agencies was described in the preced- 
ing paragraph. Figure 3.5 illustrates how the agencies control the activities 
of the division through the allocation of different types of resources. 
We recognize that some kind of application or request precedes every allot- 
ment of resources. Thus the division is supposed to initiate the process 
by making up a programme for the activities and by applying for the necessary 
resources . 

The basis for the divisional work is its goals. We distinguish between 
external goals and internal objectives. The former are formulated by the 
central agencies while the division itself works out the internal objectives. 

External Goals 

The basis for the external goals are the assumptions concerning the 
f uture Me\Alopment of society. Together with political ideology these 
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assumptions lead to parliamentary decisions concerning goals for education 
and research. Government then passes laws and regulations for the agencies 
and for the individual institutions. Each division is directly or indirectly 
affected by these regulations. The following analysis of the goals of the 
programme for undergraduate education, graduate education and research 
intends to show the connection between national goals and divisional work. 

Undergraduate education 

For the purpose of complementing the govei'nment law for the univer- 
sities (The University Law) there is a royal proclamation concerning higher 
education at the technical faculties. Royal Statute 1963:332. This procla- 
mation sets the number of schools at each university of technology. For each 
school there shall he a curriculum which is to be confirmed by the Office 
of the Chancellor. The curriculum constitutes the basis for the individual 
courses which are requested through the School Committees of Education by 
the individual divisions . 

The Royal Statute 1969:332 further states that each student of tech- 
nology is supposed to conclude an examination thesis covering about three 
months of full-time work. 

Graduate training 

According to the Government Proposition (1969:31) the goals of grad- 
uate training are to give the student : 

1. Knowledge of and practical experience in the logical and organi- 
zational methods applied in research; 

2. A rough knowledge of the research frontier of the field that the 
student has decided to penetrate; 

3. Knowledge of and skill in writing a doctor's thesis of good quality. 
The thesis work should be performed independently and be of some 
importance to the field of research; 

1+ . A rough knowledge of present problems within a somewhat broader 
field of current research. 

In the Proposition graduate training is assumed to cover four years of 
full-time study . In the case of the graduate student ' s being employed as assistant 
by the division the graduate training is assumed to take five years. As soon 
as a graduate student is accepted by a division, an individual work pro- 
gramme for his graduate training should be made up. The programme covers 
courses to be taken (covering a total of two years of full-time study) and 
a description of the field in which the thesis work is to be performed. 



ERLC 



The Committee for Graduate Training did not give any principles for 
determining the volume of graduate training. So far the number of graduate 
students follows available scholarships and appointments for assistant lec- 
turers, lecturers, etc. In 1969 the Office of the Chancellor appointed a 
special committee which is supposed to follow up the new graduate training 
programme. One of the problems is to vjork out practical rules for confirm- 
ing the number of graduate students and this makes it possible to relate 
the volume of graduate training to the observed needs for advanced scientists. 
Until such rules of control exist the graduate training programme is highly 
dependent upon the programmes of undergraduate training and research. 

Technical Research 

The external goals for research result from : 

1. General instructions for the universities. Thus the University 
Law states that the goals of the universities are to carry on 
research and education. When a professor's office is to be estab- 
lished or a new professor is to be appointed, the Faculty Board , after 
consulting the department in question, proposes a professor's pro- 
gramme which is to be confirmed by Government. 

2. National research policy. The national research policy is a product 
of general considerations on the government level. The Government 
propositions give the goals and instructions for the agencies, which 
Parliament confirms , in connection vjith the appropriation of grants 
to the different agencies . 

The division may use its extra facilities for special commissions 
initiated by industrial customers. The rules for these activities are 
determined by the Office of the Chancellor. The most important principle 
is that all costs should be covered by fees paid by the customer. The Uni- 
versity Law, however, has an important restriction, namely that a teacher 
or scientist is not allowed to take special commissions of research or 
education unless it is completely clear that the University Board is in 
charge of the revenues and that the person taking the commission is respon- 
sible for the fulfilment of the commission contract. 

The Service Functions 

The self-evident aim of these functions is to support the main activ- 
ities of higher education and research. An important purpose of the admin- 
istrative function is to check that financial resources allocated to the 
division are used appropriately. Certain requirements regarding the account- 
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ing of costs and performances are put up by the central administration of 
the university and by the Office of the Chancellor- Except for the admi- 
nistrative function no other function is compulsory, since for the other 
functions such as library, supply and workshop there are central functions 
at the university or department level cover/ ng these fields. 

Internal Objectives 

The internal objectives can be summarized as follows : To create an 
innovative and effective environment in order to fulfil the external goals 
formulated for the different programmes of the division. 

There are in fact very few parameters that the division can actually 
influence, since most of the staff is at present appointed by external 
authorities. The division is only free to appoint technical and administra- 
tive personnel for the service functions- An important factor, however, 
is the internal organization of a division (Figure 3,6), 



Figure 3.6 
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Figure 3»6 shows one possible organization. Of course the internal 
organisation is primarily dependent upon the size of the division and the 
type of research going on (experimental or theoretical, laboratory or field 
research, council projects or special commissions, etc.). We point out that 
many of the teachers and scientists are tied to more than one subdivision. 
Thus the assistants in the undergraduate education subdivision are usually 
graduate students in some research subdivision. 

One of the problems of managing a division is the treatment of conflicts 
between goals. Since the goals for the different programmes are set by 
different authorities without any co-ordination on the national level the 
division is subject to many separate claims which cannot all be fully 
satisfied. The goal conflicts emanate from the internal coupling at the 
university level between the main programme, undergraduate education, grad- 
uate education and research* This coupling does not correspond to a co- 
operation between the central agencies allocating resources to the different 
programmes. The organizational problems of linking the division and the 
university organization to the national research organization will be further 
analyzed in the following section. 



4. CONCLUSIONS 

The organization of GT&R in Sweden is considerably complex. In order 
to simplify the picture and to make the organization available for analysis 
we specify a number of subsystems which are to be analyzed from the point 
of view of programme budgeting theory. 

Analysis of the Organization for Higher Technical Education and Research 

Figure 3.7 illustrates a general organization for controlling a pro- 
duction process. A central controlling unit sets objectives, grants resources 
and gives restrictions to a local controlling unit which is supposed to be in 
charge of the production. The objectives, that is more or less specified 
output claims, and the resources constitute the means of control of the 
central unit. 

An important characteristic of the system is the existence of feed- 
back. Figure 3.7 illustrates tV7o types of feed-back information from local 
to central units ; 

1. Reports from the customers or users concerning the value of the 
performances ; 




2, Reports from the local unit concerning the status of the process 
- performance related to the given objectives and to the available 
resources . 

The central unit must have access to some external information including 
available strategies, general goals and qualified assumptions about the 
future in order to be able to exert a relevant control of the process. 

In the following we try to analyze systems which can be identified with 
the general system of Figure 3.7. From the description in the preceding para- 
graphs we select six subsystems described in Table 3.4 and in Figure 3.8 • 



Figure 3.7 

GENERAL MODEL FOR THE CONTROL OF PRODUCTION 



OBJECTIVES 
FOR THE UNIT 



RESOURCES 



RUL ES FOR USING 
THE RESOURCES 




LOCAL 
CONTROl I ING 
UNIT 



PRODUCTION 
PROCESS 



CENTRAl 
CONTROLL \m 
UNIT 



GbNERAL GOAL S 



fPE-RFORMANC 



t 



CUSTOMER, 
USER 



PRODUCTION 
REPORT 



ASSUMPTION 
ABOUT THE 
FUrURJs 



ERLC 



Table 3.4 



System Notation 


Central Agency 


Programme 


OCU/UTE 


Office of the Chancellor 
of Universities 


Undergraduate Technical 
Education 


OCU/GT 


Office of the Chancellor 
of Univer s ities 


Graduate Training 


OCU/TR 


Off i-PP of I'ViP Ph-sn n<= 1 1 nr» 

of Universities 


1 ec nnica -l i\e s ear cn 


RC/GT 


Research Councils 


Graduate Research 


RC/TR 


Research Councils 


Technical Research 


KBS, UUH/ 
UTE, GT, TR 


National Board of Build- 
ing and Planning 

Equipment Board for 
Swedish Universities 


Building and Equipment 
for Higher Technical Edu- 
cation and Technical 
Research 



Figure 3.8 
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In the first place we shall apply the five criteria, presented in Chap- 
ter 2, on the subsystems. In the analysis of the subsystem we further want 
to test two very important properties of a functioning programme budget 
organization : 

A, The central controlling unit giving the objectives, resources and 
restrictions shall be responsible for the follow-up and control 
of the programme activities. 

B. The measures undertaken by the central unit shall be based upon 
long-term planning. This corresponds to "Available strategies" and 
"Assumption about the future" in Figure 3.7. 

A survey of our analysis is presented in Table 3 . 5. For each system 
there are two columns. One gives the primary facts supporting our judgement 
of the status of the subsystems with respect: to the criterion in question. 
The second column is reserved for our judgements. We use the following 
notations : 

+ The subsystem perfectly meets the requirements of the criterion. 
(+) Part of the criterion is not satisfied by the subsystem. 

The subsystem does not at all meet the requirements of the 

criterion . 

In the following we make some comments on the analysis of the sub- 
system and at the same time check how the subsystem complies with the 
requirements A and B above. 

OCU/UTE 

This subsystem to a great extent fulfils the basic requirements. OCU 
is fully responsible for the undergraduate technical education and the 
goals and regulations are well defined in the University Law. OCU also 
exerts the control of the programme through reports on examination results , 
costs per student, etc. 

A serious disadvantage of the system is that OCU is not in charge of 
means controlling buildings and equipment. This means that OCU cannot 
control long-term planning of capital investments. The same problem charac- 
terizes the system OCU/GT and OCU/TR. The (+) for criterion 3.2 points out 
the fact that it has not been possible to calculate total costs of the 
production of graduate engineers. We finally conclude that the subsystem 
well complies with criterion A and almost completely with requirement B. 



OCU/GT 

The resources for graduate training are scarce and therefore the grant- 
ing of financial resources is not a satisfactory instrument of control. 

There is little or no information about the programme passed on to OCU. 
Even at the university level very little is known about the individual 
performances within the graduate training programme. Regarding the Technical 
Faculties no qualitative or quantitative requirements related to the need 
for graduate training have so far been developed. 

As for UTE, the Faculty Planning Board of Technology represents the 
most important decision-maker. There is one member from each faculty (Stock- 
holm, Goteborg, Lund and Linkoping) representing local interests. Further 
the Faculty Planning Board includes representatives of industry and of KBS 
as well as of the student organizations. There are good reasons for conclu- 
ding that the Faculty Planning Board is a representative decision-maker as 
well as 5 in certain respects, an expert decision-maker. 

The conclusion regarding OCU/GT is that requirement A is not fully met 
with since the follow-up is incomplete. Requirement B concerning long-term 
planning is not at all met with. 

OCU/TR 

The University Law only states a general responsibility of OCU regard- 
ing the programme TR. OCU is said to be responsible for the basic organi- 
zation. No specific goals are given. 

The means of control regarding the output are confined to the professor's 
programme which are confirmed by the Faculty Planning Board and which sets 
the primary aims of the research programme. However, OCU does not form any 
research policy or put any qualitative requirements on the output of research. 
Looking at the parameters of resources we conclude that OCU is in charge of 
satisfactory control parameters but does not make use of them. 

The Faculty Planning Board certainly is an expert decision-maker. 
However, it only represents broad knowledge of the different research fields. 
It is not in a position to arbitrate between different fields of research 
or between different faculties on the basis of a long-term research policy • 
Thus there is a " for both criterion 4 and criterion 5. 

We conclude that neither A nor B is fulfilled by the sub- 
system OCU/TR. OCU is formally in charge of TR but does not exert full 
control and does not at all follov; up the performances of the research 
programme . 
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RC/CT 

This is not a complete subsystem since the research councils are not 
formally responsible for graduate training. Consequently the criteria 
concerning decision-makers are not relevant with respect to this system. 
There is no relevant feed-back or planning information. 

The research councils are in charge of resource parameters that affect 
in quite an obvious way the conditions for graduate training. Thus the print- 
ing of scholarships and the establishment of research offices within pro- 
jects increase the volume of graduate training at the university level. 

Since graduate training is closely tied to research projects it is 
clear that the research councils should be interested in the outcome of 
graduate training. Even though criterion B is not fulfilled for this sys- 
tem there is reason to assume that the research councils are in the position 
to formulate requirements regarding the future volume of graduate training. 

RC/TR 

From a programme budgeting point of view this system is highly satis- 
factory. The programme areas are well defined through the govei^nment propo- 
sitions and instructions for the councils. There is a good feed-back system 
in which reports continually go to the councils for follow-up. In many cases 
resources are no longer granted until satisfactory progress reports have 
been produced. The research councils and the sub-committees of tlie councils 
have members representing the most advanced research and knowledge that 
exists in the country within the research field in question. 

The most striking disadvantage of the system is that the research coun- 
cils do not control the whole programme area and therefore do not feel any 
responsibility for personnel employed by projects launched by the councils. 
Regarding feed-back the research councils do not have enough resources to 
follow up all reports being produced. 

Our conclusion concerning the system RC/TR is that criterion A is not 
completely fulfilled while criterion B is satisfactorily met with. Long-term 
planning is an apparent characteristic of the work of the research councils 
as has been pointed out earlier. This long-term planning is, however, hard 
to realize since the councils themselves receive government grants for one 
year at a time. 



KBS, UUH/UTE.GT.TR 

The programme area of this system comprises buildings and equipment 
that the universities need in order to fulfil the main programmes. KBS and 
UUH do not co-operate but since they work in about the same way we treat 
their as one cf-ntral agency in this system. . ^> 
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The obvious characteristic of this system is that the central agency 
is in charge of effective means of control of education and research without 
being in the position to make satisfactory judgements regarding needs and 
aims of the main programmes of the universities. Thus the decision-makers 
are experts on building and financing matters but do not fully grasp the 
problems of research and education. There is no feed-back from the programme 
area to the agency telling what effects new buildings and equipment have on 
the performance of the programmes. On the other hand, since all of these 
matters have to do with expensive capital investments , there is a well 
developed long-term planning system. We conclude that criterion B is satis- 
fied . The system does not at all comply with criterion A. 

Summary 

The organization for higher technical education and research in Sweden 
is based on three main programme areas : 

A. Undergraduate technical education (UTE) , 

B. Graduate training (GT), 

C. Technical research (TR) . 

At the university level each division is responsible for activities 
within all three programmes. This means that there is a considerable overlap 
between the programme areas at the performance level. 

Different central agencies are responsible for the allocation of re- 
sources to the universities. The Office of the Chancellor of the Universities 
(OCU) is, according to the University Law, responsible for all three pro- 
grammes. Regarding the research programme, OCU only provides higher offices 
and some basic financial resources for building service, equipment, library, 
administration, etc. OCU does not develop any research policy. The research 
councils on the other hand support individual research projects selected 
from applications from scientists or groups of scientists. These agencies 
do not feel any responsibility for basic resources necessary for the accom- 
plishment of research. 

Further, state and private foundations make additional grants to pro- 
jects already supported by the research councils and OCU. Some divisions 
also take commissions from industry. 

The preceding analysis of the organization makes clear that measures 
of re-organization have to be applied if we want to establish a work- 
ing programme budget system for graduate training and research. We give two 
fundamental guidelines for improvements. 



1. The central controlling units must be given specified programme areas 
in terms of the three main programmes. Overlap of responsibility 
should be avoided. It seems appropriate to make OCU responsible for 
the graduate training programme. The research councils are best 
prepared to be in charge of the research programmes - in this case 

we mean responsibility for all resources that go into research. For 
this purpose fields of research have to be defined for each research 
council so that it is clear what kind of research the council is ex- 
pected to control. 

2. An improved information system is necessary for two reasons : 

i) The central agencies have to co-ordinate their objectives and 
plans. At the university level it is important that there is 
a balance between the volumes of the programmes ; 

ii) A functioning programme budget system requires feed-back channels. 
Information about performance, effectiveness and goal fulfilment 
of the programme has to be passed on to the central controlling 
agency to give the basis for further allocation of resources. 

These conclusions are just hints at the outcome of this report . A detailed 
treatment of a proposed organizational model and information system will 
be given in Chapters 7 and 8 of this report. 
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Chapter 4 

A QUANTITATIVE DESCRIPTION OF HIGHER TECHNICAL EDUCATION 
AND RESEARCH AT CHALMERS UNIVERS IT Y OF TECHNOLOGY 

1. INTRODUCTION 

An effective programme budgeting system is dependent upon a steady 
flow of information. The central and local controlling units are both inter- 
<^sted in cost and performance data of the production process. Measurements 
of output constitute the basis for evaluating effects and the relationship 
between goals and effects. The following definitions should be kept in mind 
when reading the tables in Appendix I (to be found at the end of the report) . 

Figure 4.1 
BASIC PPBS CONCEnS 




- Degree of goal fulfilment is a relationship between effects and goals 
of the production. 

- Productivity is a measure of the relationship between the volume of 
output and the costs of production. 

- Effectiveness is a corresponding measure of the relationship between 
the effects and the costs. 

Figure 4.1 illustrates the concepts. 

The purpose of this chapter is to give a survey of the volume of the 
activities at Chalmers University of Technology. Four main types of data 
will be presented : 

1. Total costs of programmes and subprogrammes . 

2. Measurements of performances and effects. 

3. Productivity and effectiveness data. 

U. Relationships between the main programmes. 

Assuming that graduate training and research can be separated regarding 
costs we shall now divide the activities into three main programmes : 

I. Undergraduate Engineering Education; 

II. Graduate Training; 

III. Research. 

The data presented makes it possible to relate some of the figures 
found in the pilot study (presented in Chaper 5) to total figures of the 
university. Further, the collection of data gives an idea of how an improved 
information system should be designed in order to produce the necessary 
information. In section 2 we pre3ent the background material that is avail- 
able today. Before making final conclusionG in section U vje present in 
section 3 some detailed comments to the tables in Appendix I. 

2. BASIC LATA AND DEFINITIONS 

Since the introduction of PPB3 at CTH in 1968 the programme budget 
group has ccllected information about the different activities of the uni- 
versity. As was pointed out, PPB3 requires a lot more detailed data regax'd- 
ing costs and output than vjas necessary in the old system. Special interest 
was paid to the Programme Budget Proposal and the division budget. The 
material collected by the programirie budget group forms the main part of our 
baci'. ground material presented below. 
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1. A Shadow Budget Proposal of 197 0/71 made up during the fiscal year 
1968/69. The first preliminary measurements of productivity in under- 
graduate education were presented in this proposal. The Proposal is 
based upon budgets made up by the divisions and put together at the 
department level. 

2. Programme Budget Proposals of 1971/72 and 1972/73. These proposals 
comprise total costs for the programme defined at CTH and they 
constitute the basis for the budget requests. 

3. Division and Department budgets of 197 0/71. We used the adjusted 
version, that is the budgets made up after the actual allocation 

to the divisions was known. In order to collect information for the 
division budgets, course budgets were made up for eacu course giv- 
ing the costs for different kinds of teachers, materials and special 
services involved in the course. The course budgets cover both under- 
graduate and graduate courses. Project budgets were left out from 
this first budget procedure. The data regarding research are there- 
fore very uncertain. 

^. Department plans of activities. These plans comprise the figures 

concerning man days devoted to education and research. The evaluation 
of these figures was based on the division and department budgets. 

5. Statistical material concerning examination and graduation in under- 
graduate education. During the last 5 years the administrative sec- 
tion for higher education at CTH has developed methods of follow- 
ing up the student performances. The measurements that are used are 
of great value to the programme budget work. 

Before going into the individual tables we shall make some general 
comments on the calculations . 

"Total costs" means all costs except for the so-called complementary 
costs which include rents and depreciations. The following table gives the 
size of the complementary costs in the last fiscal years. 



Table 4.1 



Fiscal year 


Rents (%) 


Depreciation (%) 


Compl. costs (%) 


1968/69 


12.0 


6.3 


18.3 


1969/70 


17.1 


9.5 


26.6 



The percentage is to be calculated on the total costs. 




The programme grant is the total support that Chalmers University of 
Technology receives. Among the revenues V7e find "The Faculties of Mathe- 
matics and Natural Sciences" and "Faculty of Social Sciences". This ap- 
propriation is supposed to cover expenses for that part of education and 
research that take place at these faculties at Chalmers, A number of divi- 
sions, for example the Division of Physics and Mathematics, belong to both 
the Faculty of Technology and the Faculties of Mathematics and Natural 
Sciences. This is a special and somewhat complicated arrangement from an 
administrative point of view and we shall not go further into the problem. 
The programme grant does not include costs for doctorate scholarships, com- 
puter time, special arrangements for graduate training, reduced teaching 
duties for higher offices and joint building service. These costs are covered 
through other grants in the Government Budget Proposal. The general 
structure of the costs for the university is outlined in the following 
table . 



Table 4.2 


Notation for the 

grant in the 
Government Budget 
Proposal 1971/72 




Notation 
for totals 


Proposal of 1971/72 


Salaries and remunerations 
Materials and equipment 
Other direct costs 






Total direct costs 


A 




Management 
Library 

Other joint costs 






Total indirect costs 


B 




Total costs 


A+B 


E44 

E23 (1970/71) 

E21 

E27 

E41 

E42 

Ell 
E19 


External revenues 
Computer time 
Reservations 

Compensation for reduced teaching duty 

Building service 

Doctorate scholarships 

Special arrangements for graduate 

training 
Faculty of Social Sciences 
Faculty of Mathematics and Natural 

Sciences 






Total revenues 


C 




Programme Grant 


A+B-C^ 



Direct costs are such expenses as can be referred to a programme by 
looking at the nature of the expense. For instance a salary for a teacher 
or a scientist is a direct cost since a report from the appointee on how 
he uses his time tells us how to let the salary charge the programmes. 

Indirect costs we do not know how to charge the programmes. Therefore 
most indirect costs are allotted to the programme in proportion to the 
direct costs. 

External revenues are grants received from research councils, foun- 
dations and industry. 

Reservations . The present programme grant is a reservation grant which 
means that the university may not overdraw the account but the remaining 
part of the grant may be reserved for the next fiscal year. 

Compensation for reduced teaching duty . The Board of University may 
reduce the teaching duty for a professor and associate professor from 132 
hours/year to minimum 116 hours/year. Costs for appointing substitutes are 
covered through a special government grant. 

The programme structure of the background material is different from 
the one suggested in section 1. Thus there are at present five programmes 
defined for CTH. 

PI : Undergraduate Education, CTH 

P2 : Undergraduate Education, GU 

P3 ; Research and Graduate Training, CTH 

P4 : Research and Graduate Training, GU 

P5 ; External Services . 

GU stands for University of Gothenburg and the programmes P2 and P4 
cover the activities at CTH of the Faculty of Social Sciences, Faculty of 
Mathematics and Natural Sciences. In the calculations of the volumes we 
used the following modified programme structure : 

I. Undergraduate Engineering Education 

II. Graduate Training, CTH+GU 

III. Resec 'ch, CTH+GU. 



3. DESCRIPTION OF THE PROGRAMMES 



The appendix of tables (see Appendix I) is divided into four parts and 
we shall here comment on these parts. 
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Undergraduate Technical Education [Tables 1(a) - 1(d)] 

Since the schools of education are the units of interest all figures 
are referred to schools . The total costs are found from the course budgets 
for the courses taught at each school. The costs vary with the year of 
study and increase as the number of the years increases. The total costs 
also include costs for examination works. 

The nominal (nom) number of students is the number admitted according 
to enrollments lists. This is obviously not the real number of students 
since many students are delayed or drop out. However, the students' regis- 
tration does not allow an exact calculation. 

Total costs per student is a measurement of productivity. Since between 
80 and 90 per cent of the students admitted finally graduate, the measure- 
ment also gives some idea of the effectiveness. A better measurement of 
effectiveness is offered by total costs per graduate engineer. The figures 
presented are more uncertain since the medial time of study is measured 
onlv for one class of students. The registration of students is continually 
improved and thus this latter measurement can be expected to become more 
accurate in the future. 

The student faculty ratio (SFR) is defined by 



where : 

A = total number of student hours of work 
B = total number of teacher hours of work. 

This is a valuable measurement of productivity. However, there is great 
uncertainty in both A and B and therefore the SFR should probably not be 
used at present in connection with budgeting. If time reports are 
required from both teachers and students the measurement could be improved. 

Graduate Training, CTH-hGU [Table 2(a) to Figure 1] 

Total costs for 1970/71 are marginal costs, that is, total costs 
calculated from the division budgets covering graduate courses, assistant 
time devoted to individual studies and certain expenses for travel and 
publication. As will be further pointed out in connection with the pilot 
study it is hard to recognize special graduate training activities, such 
as supervision, since most of the process of graduate training is integrated 
with research work. 

The registration of graduate students was initiated in connection vjith 
the proposal of a new graduate training in 1969. The information flow from 
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the divisions to the central administration is so far very poor and there- 
fore the number of graduate students is rather uncertain • In order to give 
a fair picture of the cost for each graduate student we use the concept 
full-tiire-equivalent graduate students (FTEGS) and make the following assump- 
tions • 

Graduate student with doctorate scholarship = 1 FTEGS 
Graduate student with appointment as 



With these assumptions we receive the FTE number of graduate students. 
It should be pointed out that all data concerning graduate training 



Since the total costs of graduate training are marginal costs it is 
rather meaningless to calculate total costs per FTEGS. However, if 
the Office of the Chancellor is to be fully responsible for the costs of 
graduate training but not at all responsible for the costs of research this 
measurement of productivity has to be refined. 

Like SFR for undergraduate education we give the number of students 
per supervisor foi' graduate training as an illustration of another measure- 
ment of productivity. In this case we use the nominal number of graduate 
students since each student can be assumed to occupy the same time of super- 
vision independent of other activities. The number of students per super- 
visor is assumed to be an important figure since it could be the basis for 
establishing offices for supervisors. 

The concept "supervisor" includes the following types of offices : 

Professor 

Associate Professor 
Assistant Professor 
Research Assistants 

that is, all offices, except lecturer, for which a doctor's degree is 
required • 

The structure of costs of graduate training is based on Table 4.2 in 
section 2. Evidently most of the costs (90 %) are covered by the programme 
grant. The structure of costs is calculated from the Programme Budget Pro- 
posal of 1972/73. 



assistant lecturer 



0.5 FTEGS 



Graduate student with other appointment 



0.5 FTEGS 



are referred to departments . 
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Research, CTH+GU (Table 3(a) to Figure 2) 

Total costs for research include some of the costs for graduate train- 
ing. Since all the costs are calculated from the division budget and not 
from project budgets it is hard to tell what costs actually belong to grad- 
uate training. 

A measurement of the volume of the research programme is the number 
of scientists with at least a doctor's degree. The relationship between 
total costs and this number of scientists can be used for two purposes : 

1. As an illustration of the kind of research that is going on. 
Extremely theoretical research displays low costs per scientist 
while experimental development work displays the highest costs. 

2 . As a basis for a judgement whether the volume of the research staff 
is satisfactory. Too high costs per scientist indicates that the 
staff is over-exploited while low costs indicate over-capacity. 

In Table 3(a) the number of scientists is calculated on the basis of 
offices and therefore some of the scientists are not doctors. 

The best output measurement found so far is the number of man-days of 
research per year that the division or research group performs. With some 
experience of research this measurement can be used for making up research 
plans for the division and thus estimating the total research capacity of 
the division. 

We point out that the measurement of total costs per man-day is calcul- 
ated for research and graduate training together. This measurement has about 
the same property as total costs per supervisor. The former is more refined 
but at the same time more uncertain since the scientists do not produce time 
reports . 

Other measurements of output, productivity or effectiveness in research 
have not been tested in the investigations preceding this report. However, 
different possible measurements have been debated with scientists at CTH 
as well as with representatives o^^ the research councils. A review of the 
these discussions will be presented in Chapter 6. 

The structure of costs for the research programme, calculated from the 
Programme Budget Proposal of 1972/73 , gives an idea of the relationship be- 
tween basic resources paid by the programme grant and marginal project costs 
financed through external revenues. All costs are referred to departments. 
It is important to note that department E includes the Onsala Space Obser- 
vatory. 
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Relationships between the Main Programmes (Tables H(a) - 4(d) 



Making the assumption that a certain balance between the main programmes 
favours the efficiency of research and education, we calculate some relation- 
ships between the programmes. 

The number of man-days in this case includes man-days for all offices 
involved in the activities of the division except for technical and admin- 
istrative service personnel. Thus everyone from the professor to the assis- 
tant lecturer is included. 

The relationships between costs for the main programmes are calculated 
from the figures presented under the separate programmes. Of course these 
relationships represent no jTieasurements of output or efficiency. They only 
give a rough idea of the volumes of the programmes for the departments and 
the university as a whole. However, these figures could preferably be com- 
pared to measurements of output and efficiency of the programmes , especially 
the research programme. 



U. CONCLUSIONS 

The tables of Appendix I offer basic data for an analysis of the fac- 
tors affecting the characteristic output parameters of the programmes . In 
this paragraph we shall concentrate on : 

i) Productivity of the programmes; 

ii) Financing the structure of the programmes; 

iii) Relationships between the volumes of the programmes. 

Since undergraduate engineering education is subject to analysis in 
previous reports we do not treat this programme specif ically. 

Graduate Training 

The important measurement of productivity is the yearly cost per grad- 
uate student and full-time-equivalent graduate student presented in Tables 
2(a) - 2(c). We assume that the following three factors affect the produc- 
tivity of graduate training : 

1. Nature of research work (experimental, theoretical); 

2. Total number of graduate students of the department; ** 

3. Number of graduate students per supervisor. 

The following table displays relevant data selected from Appendix I. 
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Table ^.3 



— -^^^Departfnent 


Ph. 
math. 


Ph. 
phys. 


H 


E 


C 


Ch 


A 


CTH 


Total costs/FTEGS 
1970/71 (ThSwlr) 


33.8 




25.9 


46.8 


1 0 c 
40. D 


16.7 


25.8 




feature of research 


Theor. 


Theor/Exp. 


Exp. 


Exp. 


Exp. 


Exp. 


Theor. 




Total number of 
graduate students 


65 


1^0 


129 


104 


51 


218 


35 


742 


taber of graduate 
stud, per supervisor 


^.6 


6.1 


6.5 


5.2 


3.2 


8.1 


4.4 


5.8 



In the first place we notice that a high number of graduate students 
go together with a high number of graduate students per supervisor. The 
difference between departments C and Ch clearly shows that a big volume of 
graduate training makes each graduate student cheaper. The same conclusion 
appears when we compare Ph. math, and Ph. phys. When Ph. phys. and M are 
compared 5 the result is that theoretical research is cheaper than experi- 
mental. It is dangerous to draw too detailed conclusions from these figures j 
since this whole investigation is characterized by the difficulty of dis- 
tinguishing between costs and time utilized for graduate training on one 
hand and research on the other. 

A glance at the financing structure of graduate training shows that 
external revenues and special grants for graduate training are of little 
importance. From Table 2(g) we get the following percentages calculated on 
total costs : 

Programme grant : 90.6 % 

External revenues : 1.7 % 

Special grants for GT : 1.2 % 

Doctorate scholarships : 3.8 % 

Special grants for graduate training is a OCU grant that was intro- 
duced in 1969 to improve the conditions for the new doctorate education . Ob- 
viously the grant does not considerably improve the situation. We also 
conclude that there is reason to say that OCU is almost to 100 % economi- 
cally responsible for the graduate training programme. 




Technical Research 

The only productivity measurement that is available is total costs per 
scientist, which of course is a very poor one. However, from Table 3(a) we 
immediately conclude that this measurement is a function of the nature of 
research. Both Ph. math, and A display low costs per scientist while the 
most experimental departments C and Ch have the highest costs per scientist. 

The financing structure of the research programme can be studied in 
Figure 2. An average of 41 per cent of total costs is contributed by exter- 
nal revenues. Pb phys., C and A show the highest external contribution, which 
can be explained by the fact that the research programmes of these depart- 
ments correspond to the area of responsibility of the research councils ARC 
(Ph. phys.) and BRC (C and A). The other departments have to apply for 
research grants at more than one research council. It should be pointed out 
that BTD grants resources to all of the departments except A. 

There is no research council for mathematics or applied mathematics 
which means that Ph. math, is primarily dependent upon the programma grant* 

M, E and Ch are more related to industrial research. They display the 
highest percentage of commission revenues. Since regulations for making 
commission contracts tend to make the divisions uninterested in such con- 
tracts the total percentage of external revenues is kept at a low level for 
the departments M, E and Ch. 

Relationships Between the Main Programmes 

The relationship between the volumes of the main programmes is an 
important parameter for two main reasons. 

1. Although the programmes are controlled by different central agencies 
they have the level of production in common - the division. 

2. For most of the offices there are regulations concerning teaching 
obligations and supervision. Therefore each appointee at a division 
is supposed to divide his time of work in a certain way between the 
programmes . The relationship between the volumes of the programmes 
gives us an idea of how this is done. 

The following table gives the relationships between the volume of costs 
of the main programmes calculated on the basis of Figure U. As has been point- 
ed out earlier there is a good correspondence between schools and departments 
and therefore we may compare undergraduate engineering education V7ith grad- 
uate training and technical research in this way. 




Table 4.4 



Cost ^-^---....^^^ 

Re la t i on s h ip^""""\^ 


Ph 


M 


E 


C 


Ch 


A 


CTH, 


UTE/GT 


3.0 


3.7 


2.7 


5.8 


3. 6 


6. 0 


3. 6 


UTE/TR 


1.1 


1.6 


1.3 


1.3 


0.7 


2.3 


1.1 



The figures for Ph and C are actually smaller than they should be since 
undergraduate education for the University of Gothenburg is not included, 
while research and graduate training on the part of the teachers involved 
are included in the costs of GT and TR. 

Department A displays somewhat odd figures which emanate from the fact 
that research and development in these disciplines to a great extent is 
associated v;ith undergraduate education. 

Figure 4 further shows that the proportion occupied by graduate train- 
ing is fairly constant over the departments. Department E has the highest 
proportion GT which is explained by the intensified graduate training and 
research activities at Onsala Space Observator:^^ . At department C the volume 
of graduate training is below average primarily beCRUse most of the graduate 
engineers are attracted to well-paid development projects in industry. 

The relationship between UTE and TR is about constant. We shall look 
for the reason along two lines. 

1- The structure of high offices; 

2. The nature of the offices for assistant lecturers. 

The structure of high offices is analysed in the table 4.5 
Teaching obligation expressed in % UTE is calculated on the basis of 
the University Law and the assumption that each class hour requires two 
hours of preparation. We find the following rules for the offices. All 
percentages are calculated on the basis of 1600 hours of work per year. 

" Professor, associate professor : Teaching obligation is 13 2 lecture 
hours per year which means 3 96 hours per year for UTE. 

" Assista nt professor : is supposed to teach 7 5 hours per year which 
means 22 5 hours per year for UTE. 

- Research assistant : 198 hours of teaching per year. 

" University lecturer : 3 96 hours of teaching per year. • ^ 

^1 
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Table ^.5 





Nufnber of offices 1970/71 


Teachi ng 




Ph 


M 


E 


C 


Ch 


A 


CTH 


obligation 
% UTE 


Professor 
Associate prof. 


23 


17 


1^ 


It 


ID 


0 

u 




25 


Assistant 
professor 


5 


1 


1 


0 


h 


0 


11 


14 


Research 
assistant 


6 


2 


2 


2 


7 


0 


19 


38 


University 
Lecturer 


22 


10 


13 


10 


h 


2 


61 


75 


i UTE (calc) 


^5.0 


^2.2 


^7.2 


^2.0 


33.0 


35.0 


h2.h 




% UTE (Table 11) 


31.5 


50.3 




52.5 


20.6 


33.0 


36.^ 





% UTE calculated in Table ^.5 is the weighted average dependent upon 
the number of appointees and the teaching obligation. We compare these "theo- 
retical" values to the man-day load data presented in Table H(d). The corres- 
pondence is fairly good and we conclude that some of the departments are 
overloaded by UTE (M, C) while the others display overcapacity. It is ob- 
vious that the structure of offices to a great extent is the basis for a 
balance between the programmes . 

The second line of explanation has to do with the assistant lecturers. 
They take care of a great deal of UTE at the same time as they try to spend 
as much time as possible on GT and TR. They represent an important coupling 
between the programmes. The rules for the assistant office state that an 
assistant is supposed to devote 1000 hours per year to divisional work. 
In practice the assistants usually have 2 50 class hours per year. In this 
way they may spend more than 5 0 per cent of their time on GT and TR. However, 
at divisions overloaded by UTE the assistants may be over-exploited, which 
usually means that research and graduate training are delayed. Thus the 
assistants are used as instruments of control of the balance between the 
main programmes . 
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Chapter 5 



A PILOT STUDY OF THREE DIVISIONS AT CHALMERS 
UNIVERSITY OF TECHNOLOGY 



1. INTRODUCTION 

For the general purpose of getting a more detailed picture of the 
costs 5 activities and achievements of GT&R a pilot study was undertaken 
during phase 2 of the pro ject covering about 2 months of work. We first list 
the most important objectives of this pilot study. 

1. To develop methods for analyzing divisions with respect to time 
utilization, structure of costs, performance, productivity, etc. 

2. To give a qualitative and quantitative description of the activities 
within the programme GT&R for the purpose of developing a prelimi- 
nary programme budget model to be applied at the university as a 
whole . 

3. To compare divisions of different character with respect to : 

- size of division 

- methods of research (experimental, theoretical) 

- nature of research (basic laboratory work, development work close 
to applications, theoretical development of methods) 

- degree of external support (grants from research councils, foun- 
dations , etc . ) 

- - extent of external commissions 

- number of graduate students 

- structure of personnel. 

The whole pilot study is divided into the following activities. 

A. Selection of divisions. 

B. Survey of time utilization. 

C. Cost accounting. 

D. Survey of rooms and equipment. 
Development of output measureme. ts . 
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Divisions were selected on the basis of the criteria mentioned above. 
After discussions with university officials ar i representatives of different 
divisions it was possible to make the fina"" election of three divisions 
vhich we present in the following table. 



Division of 


Abbr . 


Department of 


Applied Electronics 


DAE 


Electrical Engineering 


Soil Mechanics and Founda- 






tions 


DSM 


Civil Engineering 


Theoretical Physics and 






Mechanics 


DTP 


Engineering Physics 



The results of the pilot study for one of the divisions (DAE) will be found 
in Appendix II B. 



2. SURVEY OF TIME UTILIZATION 

A study of time utilization involves a number of different phases. 
We did not intend to make a pure scientific study but rather a study giving 
us a rough picture of what activities take place and how time is allotted 
to these different activities . 

Activities 

Through interviews and a general knowledge of educational and research 
work we arrived at a list of activities common to the divisions to be studied. 
The activities are presented in Appendix II A at the end of the report. The 
activities are grouped into programmes so as to make the names and codes 
easier to identify. However, administration is not to be regarded as an 
independent programme. Thus those tasks performed by technical and admini- 
strative service personnel and which can be associated with UTE, GT or 
research activities should be referred to these activities. For instance 
transcription of theses and articles is to be referred to activity 35. 

The investigations 

Since very short time was available for this time utilization survey ^ 
we decided to make two parallel investigations. 

I. A work report covering one week. We selected one week at the begin- 
ning of May 1971 for this report. 
. .J . • ' 

9^4 




II. A time utilization survey of the past year. 



All personnel were asked to fill in forms worked out for each type of 
investigation. 

In the work report all tasks during the week were to be listed. For 
each task the appointee was asked to give : 

- Time devoted to the task with an accuracy of half an hour. 

- Programme to which the task is to be referred. 

- Activity code. 

- Room in which the task was performed. 

- Equipment used. 

- How often the task is repeated (daily, weekly, every month, etc.). 

Concerning programmes, rooms and equipment special code lists were 
worked out for each division. By programme we mean divisional programme. 
Here we divided the research programmes into subprogrammes comprising dif- 
ferent kinds of research performed by the division. The other programmes, 
Undergraduate Education and Graduate Training, correspond to the main pro- 
grammes of CTH and were not subdivided. 

The rooms were classified into main groups : 

1. Office rooms 

2. Rooms for seminars and meetings 

3. Laboratories 
Division library 

5. Remaining division rooms 

6. The University Library 

7. Other external rooms or places. 

The form of the time utilization survey gives alternatives for describ- 
ing the time devoted to the different activities. The personnel filled in 
this form right after the work report and therefore they could be expected 
to be conscious of their activities and the time devoted to these activities. 
The alternative should be clear from the form. We shall make a few general 
comments on the investigation. 

Obviously one week is not enough for a work report. Preferably a number 
of significant weeks throughout the year should be selected for the report. 
This would give a more correct picture of the activities. The activities 
are usually unevenly distributed over the year. For instance examination 
activities are concentrated into special examination periods. For each 
course three examination opportunities are to be offered every year. 




Two special circumstances were involved in our investigation. In the 
first place there was a labour conflict covering about three weeks in 
February and March. This meant extra educational work for the teachers in 
the following months. In the second place 1 July was set as the last date 
for passing the old licentiate exam. Thus many graduate students spent all 
for their time finishing their doctor's thesis before that date. 

Since the time for each task was to be given within half an hour there 
are many minor tasks that are not included in the work reports. These minor 
tasks, such as telephone calls, short discussions, cleaning, are usually 
hard to grasp in a time utilization report of this kind. On the other hand 
we do not require such a high degree of certainty in this report but rather 
a rough key of how to allot salary costs to the different programmes. 

The conclusions to be drawn from the results of the time utilization 
report will be found in section 6. 



3. COST ACCOUNTING 

The analysis of the structure of costs for the division is based upon 
a division budget form (Table 8, Appendix II B ) . The idea of this form is 
the same as for the structure of costs presented for the university as a 
whole in Chapter 4. Thus column 1 is reserved for the names of the costs, 
the resources and the corresponding totals. Columns 2 through 11 are reserved 
for courses and projects. "Remaining graduate training" is an exception 
but has to be included in order for the budget to display total marginal 
costs for graduate training. Columns 12 through 17 cover assistant accounts 
of costs. It was necessary to define different assistant accounts of costs 
for the divisions involved in the pilot study depending upon the internal 
accounting system. 

On page 2 of the division budget the total costs of the assistant ac- 
count of costs are allotted to the direct carriers of costs according to 
keys especially defined for each division. Lacking special tools for this 
allotment we were in most cases bound to allot these costs in proportion to 
total direct costs for the carriers of costs. 

In order to find the portion of the total costs to be covered by the 
programme grant we have to deduct external and other resources from the 
total costs. 

It should be noted that complementary costs do not go into the division 
budget. It is not yet known what percentage is to be added to the total costs 
for the fiscal year 1970/71 in order to include all costs (cf. Table 4.2 of 
Chapter 4) . 
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When collecting material for the division budget two methods were 
applied. In the first place we made use of the internal bookkeeping of each 
division. However, in some cases these documents were very incomplete. 
In this connection we note that special bookkeeping at each division is not 
compulsory. 

The second method of cost accounting was based upon the computer lists. 
During the last fiscal year a computer system for cost accounting (the 
national SEA-system) was applied to Chalmers University of Technology. 
The person responsible for an account makes notes on each bill and sends 
it to the cashier's office. The bill is left for punching and the expense 
or revenue is registered by the computer. Every month a disposition list is 
produced by the system giving the balance of each account. Every three months 
there is a list of costs produced giving a detailed account of the types of 
costs/expenses that have passed the accounts. Since most of the appointees 
are not used to the system the accounting has not functioned well during 
the fiscal year 1970/71. However, as a complement to the internal account- 
ing we used the list of costs produced at the end of the fiscal year for 
collecting material for the division budgets. 

A comparison between the division budgets received from internal book- 
keeping and the ones received from computer lists shows that the discrepan- 
cies regarding total costs are less than 10 per cent in most cases. Adminis- 
tration is one important exception. The distinction between administration, 
duplication and in some cases, supply is far from being clear. 

A disadvantage of the budget form is that it does not display how 
certain revenues have been used, i.e. for what types of costs. From a pro- 
gramme budget point of view this is an irrelevant criticism. However, in 
the present system there is a general requirement to account for how spe- 
cific grants have been used. The problem is easily solved by having page 1 
of the budget written out for each grant which is to be separately accounted 
for. The different subbudgets are then added before the costs of the assis- 
tant accounts are allotted. 

The distinction between costs for materials and costs for equipment is 
not clear. This problem is a consequence of the lack of investment planning 
at the division. The line for "equipment" in the budget form is in the first 
place reserved for expenses for equipment that is to be regarded as invest- 
ment . 

The division budget form presented in this section is more adapted to 
the claims of programme budgeting than the earlier forms were. However, we 
have to recognize that the individual scientists, teachers and administrators 
at the division still think of grants as being intended for certain fixed 
types of costs. Therefore it is probably necessary to use the old budget 




forms , separating the costs with regard to grants , for another year until 
programme budgeting has reached that level of consciousness when it is self- 
evident that the grants are to be used to cover th^- needs in the way the 
division finds most favourable with respect to an optimal performance of 
the programmes . 

SPACE AND EQUIPMENT 

Special investigations are at present being carried out for the purpose 
of improving registration and the use of rooms and expensive equipment. 
We do not therefore make any ambitious accounts of rooms and equipment that 
the divisions dispose of. 

Most of the rooms that are given to the divisions are intended for 
research and graduate training. Lectures and classes in undergraduate edu- 
cation take place in joint halls supplied by the central administration. 
The only rooms of the division that are utilized to any extent by under- 
graduate education are office rooms (in proportion to salaries of the users) 
and laboratories. The rest of the rooms are considered to be resources for 
the research programme. For calculations we assume a rent of 18 0 SwCr/m2 
year. 

The divisions usually buy equipment with special grants and gifts from 
public and private foundations. These grants are usually applied for at the 
same time as project applications go to the research councils. Even grants 
from the research councils may be used for equipment. In this case the equip- 
ment actually belongs to the research council that made the grant and may 
be removed by the council when the project is finished. In connection with 
the establishment of new buildings the divisions that move into a building 
at the same time receive a general grant for new equipment from the LUP- 
committee . 

Cost of equipment consists of two components : 

i) costs of depreciation; 

ii) interest. 

In this investigation we only take the grants from the LUP-committee 
into account. If this grant is set to E SwCr the two components of equip- 
ment costs are calculated in the following way. 

- Cost of depreciation : We assume a linear depreciation covering 10 
years. This means a yearly cost of depreciation of E/10 SwCr. 

- Interest : We first calculate the current initial outlay for the 



equipment based on a yearly inflation of 5 per cent. We arrive at a 
current initial outlay of C = (1 + lOX r^)E SwCr after 10 years. 
The interest is evenly distributed over the time of utilization and 
thus the yearly interest is 

^ = f§0 = ife ^^^^Q^tIo^E = 0.12 E 

where a rate of interest of 8 per cent is assumed. 



5. OUTPUT 

The only measurements of output that we apply in this report are 
performance measurements. The performance measurements are : 

Undergraduate education 

Number of teaching hours 
Number of passed exams 
Number of graduate theses 

Graduate education 

Number of graduate students 

Research 

Number of man-days devoted to the different research programmes. 

For a discussion of the measurements of effects we refer to some gener- 
al considerations of output measurements presented in Chapter 6. 



CONCLUSIONS 



In accordance with the general objectives of our pilot investigations 
this section comprises two discussions, one on the problems involved in the 
method of investigation and the other on the data obtained for the three 
divisions . 

The Method of Investigation and the Programme Structure 

1. During the process of selecting divisions we lound that a great many 
divisions do not fit into our programme structure in a natural way, 
i.e. the division of activities into undergraduate technical edu- 
cation, graduate training and technical research. Especially small 
divisions (less than 25 employees) function as administrative and 
economic units. The scientists and graduate students generally parti- 
cipate in all of the programmes. 



It is particularly hard to distinguish between graduate train- 
ing and technical research since the major of the graduate training 
programme is the project work. When the list of activities were 
looked at most of the participants in the investigation were not 
able to make a clear distinction between the supervision belonging 
to graduate training and scientific discussions concerning research 
projects tied to the technical research programme. 

V/e conclude that Graduate Training must be regarded as an 
additional programme in which the central authority is responsible 
for those special activities of graduate training that the Technical 
Research Programme does not cover. Such activities are special grad- 
uate courses 5 the printing and publication of theses and partici- 
pation in general symposia or conferences. An important activity 
of graduate training is the preparation that a supervisor has to 
make in order to get a graduate student started. If no well- 
defined projects are available the supervisor has to develop new 
project plans. This kind of work may, especially in theoretical 
research, require many months of work. 

2 . The other two main programmes , Undergraduate Technical Education 

and Technical Research ^ were easier to identify for the participants. 
However, we have to recognize that since the division functions as 
a unit the programmes are dependent upon each other. When an exami- 
nation worker performs thesis work for a research project it is hard 
to tell what programme is to be responsible for the expenses. Many 
activities belong to all of the programmes. To make a survey of 
available literature or to take part in a conference often favours 
all of the programmes. It is in these cases especially that it is 
impossible to refer the activity to any of the subprogrammes of 
technical research. 

3. The fourth programme on the list of activities. Administration , was 
primarily intended for technical and administrative personnel who 
are responsible for general service functions in the division. 

If possible, all administrative tasks should be referred to one of 
the main programmes. We observe that time devoted to administration 
by technical and administrative personnel is less than 50 per cent 
of total time, V7hich indicates that most of the administrative tasks 
can be referred to main programmes. 

At the Division of Theoretical Physics and Mechanics the staff 
is divided into sections, research sections and a section for under"- 
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graduate education. Administrative personnel devote less than 2 0 
per cent of their time to programme Administration which indicates 
that they are more conscious of the purpose of administrative tasks 
than are the over divisions. 

4. The list of activities has to be worked out in close co-operation 
with the participants of the investigation. If the same list 
of activities is to be used by all divisions of the university a 
number of special activities have to be defined for some divisions. 
Thus the general activities " experimental research " and "theoretical 
research" have to be divided into subactivities relevant to each 
divis ion . Examples of such subactivities are : 

Calibration of instruments; 
Computations ; 

Tests of components of experimental equipment; 
Service of equipment . 

The purpose of their subdivision would be to make it easier 
for each employee to identify his tasks with activities in the list 
and thus make it easier and faster to fill in the forms. 

5. The purpose of the one-week work report was to collect general 
information about the tasks performed by divisions and to make 
everyone think about how time is utilized. It is obvious that some 
kind of "activating period" is necessary in order to have the per- 
sonnel estimate how their time is utilized for different activities 
in a longer period (one year) . Since there is very little routine 
work at a scientific division, one week is too short a time to reach 
this goal. Many types of tasks, e.g. examination, conferences, budg- 
et work do not appear in this interval of time . 

6. The time utilization survey concerning one year was to display 
information, in the first place, concerning the time devoted to 
the main programmes and administration and, in the second place, 
concerning the volume of specific activities. After having checked 
the plausibility of the percentages we considered it possible to 
use these reports as a basis for allotting the salary costs. At the 
division of Theoretical Physics and Mechanics it was possible to 
compare data from our budget form with an investigation made inde- 
pendently at the division. 
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% of total costs 



Programme 





UTE 


GT 


FT 


£ 


SF 


M 


ADM 


Our budget form 


45.8 


11.3 


10.7 


13.7 


6.3 


4.0 


8.2 


separate investi- 
gation 


30 


21 


19 


18 




3 


5 



The correspondence between the investigations is not good. 
Obviously the employees spend too much time on undergraduate edu- 
cation. This is an especially relevant observation concerning the 
university lecturers who are supposed to spend almost all of their 
time on undergraduate education. However, general experience indi- 
cates that most of the university lecturers participate in the 
research programme. A time utilization survey like the one present- 
ed does not display such circumstances as these, since the employees 
preferably give figures in accordance with the existing rules. Our 
conclusion is that a time utilization survey has to be more refined 
in order tc constitute a relevant basis for the allotment of salary 
costs. Probably continual time reporting has to be performed for a 
couple of months in each division under investigation. 

7. Concerning space and equipment we only have made very crude approx- 
imations. Special investigations are at present being undertaken 
and we shall therefore await the results before making any further 
surveys . 

8. The division budget form emanates from discussions and interviews 
with various representatives of the economic function of the divi- 
sions. One of the main problems is to recognize the difference be- 
tween costs and appropriations. The traditional appropriations always 
included detailed instructions concerning what kind of expenses they 
were supposed to cover. Thus there is a general tendency among em- 
ployees at the university to associate each appropriation with a 
type of cost. The new budget form (page one of Table 8, Appendix IIB) 
analyzes the structure of costs and on page two the financing stru- 
cture. Experience so far indicates that permanent use of the form 
may require a year of preliminary testing. During this year the 
personnel will be expected to become acquainted with the concept of 
programme gi ants . 




Analysis of Primary Data 

Tn Appendix II C we have selected data fron) the pilot study in such a 
way that the three divisions can be compared to each other with regard to 
relevant quantities. In general each programme is represented by four types 
of quantities : 

i) Volume of performance; 

ii) Financing structure; 

iii) Structure of costs; 

iv) Costs per unit of performance (reciprocal productivity) . 

With regard to undergraduate education and graduate training, the 
financing structure is of no interest and consequently it is left out. The 
appendix is concluded by a comparison of costs of the auxiliary functions 
and of total costs of the main programmes. In the following text we comment 
briefly on the data presented. 

1. Table 1. A small portion of the teaching obligation is utilized for 
undergraduate education. Our time utilization survey indicates a 
higher degree of utilization than does the relative teaching load. 
We again conclude that the time utilization survey shows too much 
time devoted to undergraduate education. DTP belongs to the tradi- 
tional sciences and thus this division received its high offices 
during a period when the educational system expanded considerably. 
In later years the establishment of new offices was strictly con- 
fined and consequently expanding divisions like DAE and DSM displayed 
a lack of higher offices. 

2. Table 2. Assuming that each period requires three hours of prepa- 
ration we arrive at a standard teaching load of 0.25. Comparing this 
figure to the ones presented leads to the following conclusions : 

DAE is somewhat overloaded; 
DTP displays a normal load; 

DSM has an overcapacity regarding undergraduate education. 

At all of the pilot divisions external research assistants 
spend about 10 per cent of their time on undergraduate education. 

The assistant lecturers normally spend 4 0-50 per cent of their 
time on undergraduate education. This percentage increases when : 

i) Higher offices contribute less to UTE; 

ii) Teaching load increases; 
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iii) Other categories of personnel (except for higher offices) 
do not take part in UTE; 

iv) There is a general aversion to UTE. 

At DTP there is reason to assume that 10 per cent of the UTE 
is handled by "expert" leaders. 90 per cent is taken care of by 
scientists who are primarily interested in their research programme 
and who look at UTE as something they just have to do. 

Table 3. UTE is more expensive at DTP due to the traditional struc- 
ture of salary costs. Since there are no experiments in the edu- 
cation offered by DTP the total costs per period would be expected 
to be cheaper at DTP than at DAE and DSN, the latter divisions being 
definitely experimental . 

Table U . The small number of graduate students per supervisor at 
DTP is again explained by the traditional structure of salary costs. 
The relationship is confirmed by the time utilization survey (student 
time supervisor time). 

Table 5. Costs per graduate student are somewhat lower at DAE and 
DSM due to the fact that a larger portion of the graduate students 
are employed as assistant lecturers. Only a small portion of assis- 
tants' salaries charges the GT-programme while the graduate scholar- 
ships are considered to be costs of GT . 

Costs per man-day are considerably higher for CTH than for the pilot 
divisions owing to the fact that the total costs of GT at the CTH- 
level include all of the assistant salaries and also some joint costs 
not included in the costs for GT at the pilot divisions. 

Table 6. The research programme of DAE is characterized by many 
small projects. DTP and DSM both have about one project for each 
scientist . 

In applied research (DSM and DAE) the relative contribution of tech- 
nical and administrative personnel is U-6 times greater than purely 
theoretical research (DTP) . 

Table ?• The divisions of applied research receive relatively more 
resources from the research councils. This is an expected result 
since government propositions in general favour applied research. 
In the case of DSM the research of the division is primarily con- 
trolled by BPC and consequently this research council is responsible 
for the main part of the resources. 
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8. Table 8. DTP is characterized by a high percentage of salary costs and 
costs for computer time. At DAE and DSM more resources go to materi- 
als and equipment. Especially DAE makes current use of computers 
but disposes of a computer together with divisions at one of the 
hospitals with which DAE co-operates. The costs of this computer 
are not included in this report. 

The fpace requirements are not proportional to the number of em- 
ployees. This result may be explained partly by the fact that DAE 
requires extensive laboraxories while at DSM the scientists to a 
great extent work in laboratories and at DTP the scientists most- 
ly work in libraries and at home. 

9. Table 9. Project costs are smaller at DAE and DTP; at DAE due to 
small projects and at DTP due to the theoretical nature of research. 
Consequently the man-days are cheapest at DTP. 

10. Table 10. Costs of administration decrease with the size of the 
division. DAE and DTP display high administrative costs due to high 
load of undergraduate education. 

DAE and DTP both have division libraries while DSM makes use of 
central libraries. This possibly explains the difference in relative 
library costs . 

11. Table 12. At DAE and DSM research costs occupy a higher portion of 
the total budget than at DTP. At DAE and DSM this result is related 
to the financing structure. Most of the research resources come 
from research councils. 

Summary 

Summing up the results of the pilot study we arrive at a number of 
parameters that characterize a division for higher education and research. 

1. The nature of the research . Primarily we distinguish between theo- 
retical and experimental (applied) research. The second type is 
very differentiated and there is reason to divide it into more 
specific types of research. 

2. The structure of the staff . Even though the holders of office do 
not strictly follow the existing rules for the office, the structure 
of the staff plays an important role regarding the allocation of 
resources and regarding the costs of the programmes. 




The contribution from the research councils considerably affects 
the organization of research work. The research councils allocate 
money to projects and require current reports of the outcome of 
these projects. Thus the partition of research work into projects 
is more accentuated at divisions with a high portion of resources 
from the research councils. One may assume that these projects in 
general are smaller (cf. DAE) since many small projects presumably 
give more resources than one big project. 

Since we have not made use of any output measures of research in 
this pilot study it has not been possible to test the value of the 
"project idea" compared to what is popularly called "free research". 
However, current discussions and seminars on research administration 
indicate that a well planned project with specified points of report- 
ing and with well defined goals is probably more successful than 
research having no definite aims. An important factor is the moti- 
vation that the scientist has to continue his project. Experience 
shows that current reporting and the fulfilment of subgoals favour 
this motivation. 

The te aching load has a considerable impact on the work at the 
division. High teaching load pulls the scientists from research and 
at the same time it causes current interruptions in the regular 
research work. Since successful research requires a high degree of 
concentration this is a serious problem that has to be taken care 
of perhaps by separating the undergraduate education from research 
and graduate training at the divisional level. 
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OUTPUT MEASURES OF GRADUATE TRAINING AND RESEARCH 



The project description (Chapter 1) points out the problem of develop- 
ing output measures of graduate training and research. The original aim was 
to develop such measures in the pilot study. However, lack of time and use- 
ful ideas have forced us to confine this part of the report to a general 
discussion of possible output measures. 

The following aspects of output measures emanate from interviews with 
university officials, participation in seminars on research administration 
and a study of current reports on these matters. 

The output measures of graduate training do not in principle differ 
from those of undergraduate education which have been treated in previous 
reports. Thus the output of graduate training can be characterized by : 

1. received course credits; 

2. concluded theses; 

3. passed doctorate exams. 

The problem of testing these measures is primarily one of registrating 
results. This has yet not been accomplished and Therefore we shall not at 
this point go any further into the measures of graduate training but refer 
to earlier reports published by the PPBS group in Gothenburg. 

As is pointed out in Chapter 2 all decision and planning activities 
require information about the programme. From this point of view output 
measures have to be related to the goals of the programme. This survey 
stresses the PPBS requirement that output measures should be related to 
costs and goals. This does not necessarily mean that all goals have to be 
operational and that all output measures have to be quantitative. Also gener- 
al goals and qualitative descriptions of the programme constitute a good 
basis for decision and planning - and a better basis than no information at 
all • 
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1. WHY RESEARCH REPORTS ? 



Recent development in science and technology offers a number of reasons 
for having a functioning system of reporting results of scientific and tech- 
nical research. 

1. Research is considered to be of primary importance to the develop- 
ment of our society and our civilization. 

2. From the importance of research it follows that having the control 
of research proceedings means control of the development of society. 
Thus there is a power argument for having the control of research 
output . 

3. Limited resources are available for R&D. Economic and other material 
resources do not provide for an infinite research programme. Further 
there is a limitation with respect to personnel, especially personnel 
having enough knowledge and experience for launching successful 
research. From these limitations follow that costs of research con- 
tinually increase . 

^. Scientists experience motivation as they have to produce concrete 
results according to a time schedule. One may assume that this kind 
of pressure in a positive way affects the productivity of research. 

5. To establish priorities among different fields of research and pro- 
jects requires a thorough knowledge of research results, scientist's 
capacity, costs and productivity. 

Programme budgeting is p.\imarily concerned by arguments (3) through (5). 
In order to get as much as possible out of limited resources for R&D we 
have to make an optimal allocation of available resources to projects con- 
sidered as "valuable". Further we have to look for means of improving the 
productivity of research.^ which means improving the conditions of creativity. 

2. A HIERARCHY OF RESEARCH GOALS 

Goals of R&D may be thought of as grouped into hierarchical levels 
representing different degrees of generality. Thus the goals on the highest 
level may be interpreted and reformulated into goals on the level below, 
etc. Finally we reach the performance level where the actual research work 
takes place. We shall distinguish between the following three levels of 
goals . 
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!• Internal goals are goals for the performance level which are genera- 
ted within the scientific field itself. These goals constitute the 
basis for selecting the methods to be used for deciding which scien~ 
tist(s)is (are) most fit for the project and for setting the limita- 
tions of the research projects. 

2. External goals are related to the value of the research results of 
one scientific field compared to results of other scientific fields 
within the same science. 

3. Ultimate goals constitute the basis for setting the total research 
potential and for relating the volume of different sciences to each 
other. These goals are concerned with the aims of mankind, with 
cultural and social goods. 

As a matter of fact there should be some kind of output measure to test 
the goal fulfilment of each of these groups of goals. In the following sec- 
tion we shall present some possible measures for this purpose. 



3. EXAMPLES OF OUTPUT MEASURES OF R & D 

1. The most apparent and simple methods of evaluating research perform- 
ances is to count the number of articles and reports that have been 
published by each scientist or research group. This method of Shockley 
does not take into account any evaluation of the publications except 
for judgements that may be made by the editors of the periodicals. 

2- The method of Westbrook represents an improved method of counting 

publications. Only such publications to which other authors have made 
references are considered. In this case references made by colleagues 
at the same laboratory must be excluded. However, since the network 
of contacts between scientists within a scientific field usually is 
well developed this is still not a good method. Further there is a 
considerable time lag between the publishing of the original report 
and the point at which it is possible to count the number of refer- 
ences with any accuracy. 

3. The number of patents granted is another possible measure. However, 
it is not always appropriate to patent a research result, especially 
when it is of no immediate commercial interest. At divisions of the 
University of Technology in Stockholm there turned out to be 0.05 
applications for patents per man-day compared to 0.7 applications/ 
year for Sweden as a whole . 

4. Regc.rding technical researph the possibilities of further develop- 
ment of a research result and the financial profits that can be made 
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due to this development seem to be appropriate measures. One advan- 
tage of this measure is that it can be represented in calculated 
terms of economy. The problem appears when we recognize that only 
very few projects are directly responsible for economic growth. 
The others form the background knowledge. 

5. Another method of expressing the relationship between economic growth 
and R&D is the technological factor . Through efforts it is possible 
to reach a high correlation between technological factor and the 
number of man years spent on R&D. This method may be valuable when 
compar''ng technical fields to each other but is certainly useless 
with respect to individual projects at the performance level. 

6. The degree of goal fulfilment is a general measure of output. How- 
ever, this measure may be adapted to a system of research planning 
in which every research project is supposed to have a detailed plan 
with well specified points of documentation and with fixed economic 
limits for each interval of the project. Provided the goals can be 
followe-. up it is possible to relate the degree of goal fulfilment 
to this project plan. Of course this method is only current follow- 
up at the performance level. Since this measure of goal fulfilment 
does not involve "higher" goals it should not be used at the higher 
levels of decision. 

7. The traditional method of measuring output is to measure input to 
the research process. Since the primary goal of the PPBS is to 
construct an output -oriented budget system this method is completely 
uninteresting. It is based on the assumtion that there is correlation 
between input and output of research, an assumption which in many 
cases turns out to be false. 



The methods presented in the preceeding paragraph apply to different 
levels of one goal hierarchy. 

Every official goal and the corresponding output measure has an impor- 
tant impact upon the way in which research at the performance level functions. 
Thus , if for instance the research councils in Sweden would use the number 
of articles as a basis for allocating resources , the production of more or 
less worthless publications would increase considerably. To use goal fulfil- 
ment as a primary output measure probably makes the scientists conclude 
their projects before the problems are really solved. It is obviously impor- 
tant to relate the output measures to the goals in such a way that the scien- 
tists finally aim at the goals of the higher levels. 



DISCUSSION 
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Table 6,1 



THE RELATIONSHIP BETWEEN LEVELS, GOALS AND MEASURES 
ARE GIVEN IN THE FOLLOWING TABLE 



1 ,£^\r£^ 1 
i-lC V C X 


Goal-s 


Output measure 


Internal 


To produce original 
results 


Number of patents (3) 




To account for research 
performances 


Number of articles and 
reports (1) 




To follow given project 
plans 


Goal fulfilment (6) 


External 


To contribute to techno- 
logical development 


Method of Westbrook (2) 




To contribute to economic 
growth 


Technological factor (5) 
Financial profits (4) 


Ultimate 


To contribute to the 
development of mankind 


Happiness ? ! 



No single output measure is enough for judging the value of the 
research performed. Many different criteria have to be applied for develop- 
ing a fair picture of the performances; The Medical Research Council (MRC) 
since 1965 makes current use of a system of priority values (Table 6.2) 



Table 6.2 

PRIORITY VALUES USED BY THE MEDICAL RESEARCH COUNCIL 



Value 


Problem 


Procedure 


Competence of 


Scientif ic 








investigator 


report 


4 


Original 


Original 


Excellent 




3 


Very interesting 


Very good 


Very high 


Excellent 


2 


Interesting 


Good 


High 


Very good 


1 


Doubtful 


Doubtful 


Doubtful 


Good 


0 


Not acceptable 


Not acceptable 


Not acceptable 


Doubtful or 










not acceptable 



when analyzing applications for project grants. Every member of the council 
gives his judgement of an application in terms of these values. Whep. fudging 
scientific reports, the number 3 shall indicate that the re&ults consti'imte 



a new part of the research frontier, the number 2 that the quality of the 
results is very good, 1 that it is good. When the quality of the results is 
considered doubtful or unacceptable, the number 0 is given. Corresponding 
rules apply for the other values . The numbers given by the numbers of the 
councils are summarized to give mean values for each criteria. These mean 
values are then used as one parameter of decision in the final meeting. 

In order to give a correct judgement the person who analyzes the re- 
sults of a research project with respect to internal and external goals 
must possess a considerable knowledge of the technical fields in question. 
He must research experience himself and be conscious of the problems involved 
in current research. Thus methods of evaluating output is no substitute for 
expert decision-makers (cf. Chapter 2). 

Looking at PPBS on the university level we are not in the position to 
make any final conclusions . Obviously the actual goals of the university must 
be officially set before adequate measures can be applied. If the goal 
of the university is to produce research results with great speed but less 
quality the method of measuring goal fulfilment is probably a good one. 

If the university in the first place is to spread information to the 
scientific world and to the public about current research, the method of 
Shockley applies. Thus by formulating goals of activities it is possible 
to receive a basis for developing output measures to be used in the budget 
procedure . 
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Chapter 7 



THE PPBS MODEL FOR GRADUATE TRAINING AND RESEARCH 

AT CHALMERS 



1. INTRODUCTION 

In this chapter we are going to propose a PPBS model for Graduate 
Training and Research at CTH. The PPBS (Planning, Programming and Budgeting 
System) consists of several subsystems, such as : 

- The Programme and Goal System 

- The Financing System 

- The Organizational System 

- The Planning System 

- The Information System. 

The subsystemsof the PPBS-model are presented below. In connection with 
the Planning System, the use of output measures in the decision-making is 
discussed • 

Although the objective of this study is to sketch a model of PPBS at 
the university level, most of the questions and parts of the model are iden- 
tical for the national level. If we in this study are suggesting a PPBS model 
for the university we must thus make some assumptions and proposals concern- 
ing the environment of the university and how the primary supporting agc.n-- 
cies of the national level are going to behave in a future PPBS. 

In the model we are going to discuss different alternatives of organi- 
zationand behaviour of the national level, propose one of the alternatives 
for the model and finally evaluate how this alternative could be realized. 



2. GOALS AND PROGRAMMES 

A general principle to create the programme according to the Roals in the 
area of higher education and research 

As said in Chapter 2 point 8, demand from the private sector of the 
economy formulates the goals of the university. These goals should then be 
transformed into programmes of performance of the public administration. 
There are many ways to form and classify the public activities in programmes. 
Usually the formulated goals, if there are any, will have the greatest 
impact when forming the programmes , but also practical circumstances and 
the present organizational structure will influence the classification of 
public programmes. We shall here show why it is appropriate to formulate 
three programmes in the area of higher education and research, namely : 

Undergraduate Education ; 
Graduate Training, 
Research. 

Our discussion can be followed in Figure 7.1. The economy could be 
divided into different sectors , each of which represents principal areas 
of activity of society. Each sector has a demand of public support of 
various types. In this study we divided the demand into : 

Education; 

Research and Development; 
General support. 

As an example let us take the transportation sector. This area of the 
economy requires at the outset general support in public transportation 
activities such as public railways, roads, airways, transportation laws, 
etc. Other than the above the Government is in charge of the management of 
a great deal of the research and development activities in the sector. This 
research is performed in state laboratories, universities and in private 
firms with governmental support. 

Many occupations in the sector claim for more or less education. Some 
of these demands are supplied by the public sector through secondary or 
higher education. 

There is, however, a significant difference when the "general support" 
and research on one hand, and education on the other hand are performed by 
the public administration. The direct governmental support as well as the 
research and development are generally organized within the sector itself 
and managed by the public authorities of the sector in question. The demand 



for education of a special sector of the economy is however not usually 
performed within the sector itself even if there are examples of the oppo- 
site. Most of the educational activities are handled by certain educational 
authorities and institutions. The reason why education is brought together 
and performed in an integrated way is partly due to practical reasons such 
as economies of scale, possibilities of high level of integration between 
different branches of education, need for generally accepted rules for 
different branches of study, but there is also a high demand for **general" 
and non-sector education. 

The above-mentioned facts are the main reasons why we have chosen to 
let all educational activities be regarded as a main programme of public 
administration and that the research is divided into research for each sector. 
This basic consideration influences the total organization of education and 
research in our model. In many sectors, especially in the area of technology, 
there is, hov/ever , a strong link between the demand sector and the corre- 
sponding educational activities in the technical universities. This need for 
co-operation is met at the local as well as at the national level by the 
participation of representatives of the sector in various committees for 
sector-oriented education. 

A discussion concerning the goals of the programmes 

Before we present the final arguments for the programme structure, 
there is a need for a resume and discussion around the goals of the actual 
programmes . 

a ) Undergraduate Education 

The goals of the undergraduate education of a university of technology 
are, as pointed out above, strongly related to various sectors of techno- 
logy of the society. The part of the demand for higher education in the 
faculties of technology that could be considered as "general education" or 
for "individual" purposes only (students v7ho do not intend to use their 
education for a future occupation in the field), is less and not so common 
as in, for example, the faculties of arts. Most civil engineers are absorbed 
by industry, many of them in a sector corresponding to their branch of study. 
Some of the students remain in the university system as teachers and scien- 
tists and a smaller part switches to other areas of occupation. 
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A particularity of the educational activity is that the student is a 
part of the productive system, roughly shown as : 



STUDENT TIME 
AND EFFORTS 





EDUCATIONAL 




UNIVERSITY 
EFFORTS 






PROCESS 







TRAINFD STUDENT 



SOCIETY EFFORTS 



When dealing with educational matters and goals and objectives for 
education it is very important to distinguish between the goals of the 
total educational system and the objective of the university. The university 
only controls some input-variables of the total educational system and will, 
when setting objectives, try to optimize the university efforts, of course, 
with the close influence from external student /society variables. There is, 
however, an obvious risk of sub-optimalization in this system in that inter- 
nal university objectives would dominate over student and society goals. 

One of the sub-goals of the educational performance mentioned before is 
that the individual student should have possibilities of choosing among 
alternative lines of education in a succesive way. This will lead to an 
educational organization with strongly integrated subjects - one of the 
reasons why education is performed by broad units such as universities. 

b) Graduate Training 

In Sweden the corresponding expression to Graduate Training can be 
translated as "education of researchers". This expression is not adequate, 
as the education we are talking about serves both as education for occu- 
pations for industry and as preparation for scientific/academic activity. 
In some subjects Graduate Training serves as a higher education for a 
common occupation. Examples of this could be medical education and some 
specialized technical fields of education. In basic science, however, a 
great deal of the demand for Graduate Training arises from the research 
organization itself. A research organization normally needs to replace retir- 
ing scientists by recruiting new researchers. We therefore could express 




the following demand as 



- Graduate Training for non-scientific activities (teachers, doctors, 
technicians) ; 

- Graduate Training of researcher for industry; 

- Graduate Training for university research organization (internal 
research demand) . 

The first category of demand should, according to our discussion in 
section (a) above, be supported by the educational authorities. In principle, 
so should the second category. 

The third category, however, is an internal demand from the research 
organization and could be regarded as internal education. The size of this 
demand is probably related to the size of the university research of the 
sector. The third category should consequently be regulated by the research 
authorities . 

There is an other point of view that must be focused upon when classify- 
ing the programmes and this is the performance of Graduate Training. It could 
be divided in two parts , namely : 

- Graduate courses; 

- Research activity leading to thesis work. 

Graduate courses are directly related to the fulfilment of the goals 
of Graduate Training, The research activities by the graduate student are, 
however, at the same time an essential part in Graduate Training and a part 
of the research activities of a division. 

Here, we have a situation of conflicting goals . We have to make one of 
the goals dominate the other and set a restriction when performing the 
dominating goal. In this case we chose to let the research activities by 
a graduate student be covered by a research programme. The restriction we 
add to the research programmes of the university is that graduate students 
should, if possible, participate in the performance of the research of a 
division . 

We consider the research activities of a graduate student to be a part 
of the research programme , and the graduate courses, the remaining activity 
of the graduate training programme, could be described as follows : 

1. Research activity by graduate students needs appropriate research 
activities within the university. Such research activities are the 
research projects of the divisions. The research projects need pro- 
ject leaders, assistants, current expenditure, equipment, techni- 
cians, space, etc. Normally all these items are supplied by the 
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research authorities. Graduate students normally participate as 
assistants in these projects and it would be wrong if the need for 
appropriate research projects for the graduate students should be 
the dominating variable in the allocation of the resources to the 
research programmes. Naturally the needs within the research pro- 
grammes shall determine the size of the research activities, includ- 
ing staff posts suitable for graduate students. 

2. All three categories of graduate students (see above) are normally 
engaged as assistants in the research organization. If there is an 
over-demand for graduate students, special scholarships could to a 
certain extent be available as a substitute to the staff posts as 
assistants in the projects. In some cases the best solution could 
be a restricted admission to graduate training, namely when neither 
the research nor the educational authorities are interested in an 
"over-production" of graduate students in a certain subject. 

If the educational authorities have a demand for graduate 
education (categories one and two) in a subject, special arrange- 
ments must be made, with the support from the educational authorities 
to have graduate courses and to give research experience to the grad- 
uate students (not necessarily by research activities within the 
university, but also through co-operation with industry, etc.). 

3. The institutional questions of graduate training (curricula, admis- 
sion rules) as well as the shape of the graduate courses and the 
scholarships for graduate training are, at both the national and 
university levels^ handled by responsible programme units which are 
separate from the research programme and more connected to the under- 
graduate programme. To give these programme units a well-formulated 
responsibility and objective, a clear definition of the programme 
must be made. 

Figure 7.2 shows the classification of the programmes and the programme 
elements and which cost components the programmes should include. 

Research 

The goals of research follow the sectors of the economy as mention- 
ed above in section 2. Some basic research is of course difficult to refer 
to a special sector of technology and must consequently be classed as "gener 
al research". 

Public research is performed in a sector by several public institutions 
such as universities and state laboratories or by private societies with 
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Figure 7.2 

RELATION BETWEEN PROGRAMME, PROGRAMME ELEMENTS, 
COST COMPONENTS ANO APPROPRIATIONS FOR THE PROGRAMMES 



Programme 



Activity/ 

Programme 

elenent 



Appropriation 



GRADUATE TRAINiNG 



RESEARCH 



GRADUATE COURSES 



RESEARCH ACTIVITIES FORl_ 

GRADUATE STUDENTS 



RESEARCH PROJECTS OR 
GENERAL RESEARCH 




TEACHERS 




EXPENSES 




SCHOLARSHIPS 
FOR GT 




RESEARCH 
ASSISTANTS 




SCIENTIST, 
SUPERVISOR 




OTHER COSTS 
FOR RESEARCH 
PROJECTS 















Graduate Training Programme 



Research Programme 



governmental support. From a governmental point of view, all public research 
of an area or sector must have the same general objective. Looking at the 
present situation the financing structure is as follows : 

Figure 7,3 

FINANCING STRUCTURE VERSUS SECTOR OF RESEARCH 



National Board of Building 



Equipment Board 



Office of the Chancellor 



Research 


Research 


Research 


Research 


Council A 


Council B 


Council C 


Council D 


Sector A 


Sector B 


Sector C 


Sector D 



erIc 



.... 1^1 



Some of the support is sector-oriented, namely that of the Research 
Councils. The support from the Office of the Chancellor, the National Board 
of Building and the Equipment Board for the Swedish Universities is related 
to the financing of the educational activities within the universities. 

The aim of our pilot study was to examine how these financial inputs 
are organized within the divisional performance of the Research and Graduate 
Training. In this study we found that different financial sources from 
different supporting agencies collaborated in the performance of the research 
projects . This is shown below. 



FINANCIAL SOURCES OF A RESEARCH PROJECT 



Supporting 
Agencies 



Project 
level 



OFFICE OF THE 

CHANCELLOR 
THE UNIVERSITY 



PROJECT LEADERS 

ASSISTANTS 
CURRENT EXPEND. 
BASIC ORGANIZATION 



RESEARCH 
COUNCILS 



NATIONAL BOARD 
OF BUILDING 



CURRENT EXPEND. 
EQUIPMENT 
ASSISTANTS 



SPACE 



EQUIPMENT BOARD 
FOR THfc 
SWEDISH 
UNIVERSITIES 



EQUIPMENT 



OBJECriVF OF THE PROJECT 



The project concept is mainly used in applied research. In basic re- 
search the expression field of research is more convenient. Similar to both 
expressions is that the objective of the project or the research field is 
unique and not correlated to the different financial sources. According to 
the description of goals, objectives and other instructions regarding re- 
search activities within the universities no separate objectives are to be 
foun^l explicitly related to the different financial sources. 
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Thus, for each "sector of research" of the university, one research 
progranune covering a set of projects is to be established. How the classifi- 
cation of these sectors cr programmes shall be made must depend on the 
following circumstances : 

- Possibility to formulate a programme of research by sector of 
research or technology; 

- Possibility to make clear distinctions between the different sectors 
or programmes ; 

- Organization of the research at the national level as well as at the 
local performance level. 

When we look at the present financing structure we notice that there 
is an organized and clear pattern regarding the financial support the Research 
Councils give to the University. 

From what is shown in Table 3(e) of Appendix I, one can conclude that 
one field of research, often corresponding to a department, is supported by 
one Research Council. Thus we can roughly connect departments and main 
supporting Research Councils as follows. 



Department/Part of Department 


The main supporting Research Council 


Dept. 


of 


Mathematics 


None 


Dept. 


of 


Physics 


Natural Science Research Council (NRC) 
Atomic Research Council (ARC) 


Dept. 


of 


Mechanical Engineering 


Board for Technological Development (BTD) 


Dept . 


of 


Electrical Engineering 


Board for Technological Development (BTD) 


Dept . 


of 


Civil Engineering 


Council for Building Research (BRC) 


Dept. 


of 


Chemistry (basic 

sciences) 


Natural Science Research Council (NRC) 


Dept . 


of 


Chemical Engineering 


Boaird of Technological Development (BTD) 


Dept . 


of 


Architecture 


Council for Building Research (BRC) 



The table above only shows the financial relations between the depart- 
ments and the Research Councils. It should be emphasized that there can be 
other relations in research activities between the departments and the 
Research Councils, such as co-operation and exchange of information, without 
any financial links. When forming fields of research, the structure of the 
financial support, however, shows that it would be possible to make the 
fields of. research in most cases correspond to each department. Some 
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departments must perhaps be sub-divj.ded into more than one field of research, 
the area of the departments must in some cases be adjusted and in some cases 
"overlapping'' fields of research would have to be established. One can, how- 
ever, say that the department/field of research relation is a good start for 
the classification of the research programmes. 

Conclusions regarding the goals and programme structures 

As a summary of this section we can formulate the proposed programme 
structure of the University. 

According to the discussion above we have defined a separate programme 
for the Graduate Training. The research activities will be formulated in 
programmes corresponding to the Fields of Research. 

Table 7.1 
THE PROGRAMME STRUCTURE 



Programme 


Sub- 
programme 


Programme 
element 


Programme Structure 


1 


1-6 


1- 


UNDERGRADUATE ENGINEERING EDUCATION 

Schools (e.g. Mechanical Engineering) 
Courses 


2 


1-9 


1- 


UNDERGRADUATE EDUCATION FOR THE FACULTIES 

OF SCIENCE AND SOCIAL SCIENCE 

Instruction - disciplines (e.g. Mathe- 
matics ) 

Courses 


3 


(1-7) 


1- 


GRADUATE TRAINING 

(Graduate Training in different Fields 
of Research) 
Courses 




1-7 


1- 


RESEARCH 

Research in different Fields 
of Research 

Research projects 


5 


1 
2 




EXTERNAL SERVICES 

Building maintenance service 
Library services 
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3. FINANCING SYSTEM 



General 

According to the basic concept, it was stated that each programme should 
correspond to an appropriation. We have in the preceding section formulated 
the following principal programmes : 

1. Undergraduate Education programme 

2. Graduate Training programme 

3. Research programmes. 

Firstly the different programme appropriations are going to be speci- 
fied - which t^pes^of^cosjts they cover for each programme. Secondly three 
alternative financing strategies are going to be discussed. 



The content of the programme appropriations 

Table 7.2 

COSTS MOSTLY COVERED BY PROGRAMME APPROPRIATIONS 



Type of costs 


Under- 


Graduate 


Research 




graduate 








Education 






Salaries to teachers 


X 


X 


X 


" " asst. teachers 


X 




X 


" " non-academics 


X 


X 


X 


Computer time 


X 




X 


Material, current expenditures 


X 


X 


X 


Salaries to scientists 






X 


" " research assts. 






X 


Scho larships 




X 


Gen. administration 


X 


X 


X 


Investment of equipment 


X 


(X) 


X 


Renting cost for the buildings 


X 


X 


X 



The Undergraduate programme and the Research programmes will include 
most of the existing costs. The financing of the investment of equipment 
should also be granted by these appropriations. Buildings will, however, be 
rented from the National Board of Building and the cost will be included 
in the programme appropriations. 

The appru^x'iations cannot be exceeded. Extra ^osts are saved for the 
following fiscal year. In the programme plans and budget request, the current 



expenditures should be presented separately from the investments. In the 
yearly granting, however, a lump sum for each programme should be given, 
including estimated cost for investments. We shall come back to this when 
presenting the planning procedures. 

The appropriation for the Graduate Training programme will, according 
to the discussion in point (b ) above , only cover cos ts for p-raduate courses, 
examination costs and scholarships, i.e. marginal costs for the Graduate 
Training . 

Supporting national agencies 

We have now defined three separate programmes which should be financed 
through programme appropriations . Such a programme appropriation should be 
financed if possible by one national agency. This is thu case, in principle, 
for the undergraduate programme which is entirely financed by the Office of 
the Chancellor. 

With our definition of the Graduate Training programme and what costs 
it should include and the nature of the programme (see (b) above) we have 
come to the conclusion that these defined Graduate Training activities 
should be supported by the educational authority, the Office of the Chan- 
cellor . 

Regarding the Research programmes we find that several national agencies 
are sponsoring these programmes . It is not our task to reform the national 
research policy in this project, but here we have an institutional fact, 
which according to the philosophy of PPBS is a big 'obstacle for a programme 
budgeting behaviour in the research programmes. We shall, therefore, reflect 
somewhat on this and design alternative strategies on how the financing of 
the research programmes of the university should be performed. The alterna- 
tive chosen will of course influence the design of the PB-model and there- 
fore the question is of greatest importance. 

Alternative strategies for the financing of the research programmes 

1. All research activities at the universities are financed by the 
educational authorities (Office of the Chancellor). 

2. Total basic organization for the research is financed by education- 
al authorities. Sp'ecific project costs are financed by research 
authorities (Research Councils). (This is the present situation). 

3. All public research activities at the universities (and other re- 
search organizations) are financed by research authorities (Research 
Councils or similar agencies). 



The first alternative where the total public research support to uni- 
versities is handled by one central research and education authority will, 
according to our opinion, lead to a too centralized and "impossible" situa- 
tion. In general, the attempts to centralize the total public x-esearch 
"horizontally" to one department of the Government or a special research 
agency have not been successful. Referring to Figure 7.3 we find that the 
need for and the performance of research for each sector of society is so 
directly tied to the sector itself that it is almost impossible to build 
the resource allocation on one central agency which is to evaluate the 
needs for research of different sectors, allocate resources and evaluate 
the results. 

The second alternative suggests that the present situation remains. 
The present configuration has been described in the preceding chapters and 
the relation between the financial structure and the goals of the programmes 
has also been discussed in section on Research above. 

This alternative does not fit some of the basic concepts of PPBS, 
namely : 

a) Each programme should be related to one financial source or appro- 



There is a dilemma on how to manage the financial allocation of the 
resources for the research supported by the educational authorities to the 
universities. As said before, these resources have been calculated and 
allocated in direct proportion to the educational resources. As shown in 
section 2 above we are however convinced that this principle is not the best 
one in the long run, due to the fact that the need for undergraduate edu- 
cation, graduate training and research of a sector of society is not automat- 
ically in a given proportion to each other. The lack of an objective for the 
allocation of these university resources for research will lead to a high 
degree of sub-optimalization in the management of the universities. 

The third solution is the most appropriate one according to the prin- 
ciple of PPBS. All relevant requirements for programme budgeting are ful- 
filled. It has however a great lack - it claims for a radical change of the 
financing structure and the organization of the research questions at the 
national level. In this study we are not going to discuss the possibility 
of changing the present organization at the national level. However, if we 
should design an appropriate model for PPBS for the university it would seem 
most adequate to take the third alternative as the base. The reason is quite 



priation . 

b) Each programme corresponds to a programme-responsible unit at each 
level (even at the national level) . 
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clear and can be found above in the analysis of the second alternative - 
a programme budgeting model is hard to build on the second alternative. 
Section 8 discusses the possibilities of realizing the proposed model and 
the adjustments necessary due to the institutional factors. 

Summary of the proposed financing system for the model 

The financing of the total university activities is proposed to be made 
by programme appropriations. The programme appropriations will follow the 
programme structure (see Table 7.1) and be granted by the programme respon- 
sible agencies at the national level (see Table 7.3). The programme appro- 
priations will furthermore contain all relevant costs and will in general 
be granted by the national agencies for one or several fiscal years. It 
should also be possible to save unused resources for the following fiscal 
year, for a better economic distribution. 



Programme 



Appropriation 



Granted by/Programme 
responsible agency 



1. Undergraduate 
Engineering 
Education 



Undergraduate 

Engineering 

Education 



The Office of the 
Chancellor 



2 . Undergraduate 
Education 
National Sciences 



Undergraduate 
Education 
National Sciences 



The Office of the 
Chancellor 



3 . Graduate 
Training 



Su]oport of Graduate 
Training 



The Office of the 
Chancellor 



^(a) Research 
Field A 



Research 
Field A 



National research agency 
in field A (Research 
Council) 



^(b) Research 
Field B 



Research 
Field B 



National research agency 
in field B (Research 
Council) 



etc. 



etc. 
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4. THE ORGANIZATION OF THE DECISION UNITS 



The organization consists in our terminology of two types of units : 

i) Programme units (responsible for the programmes); 

ii) Production units (responsible for the production) . 

The difference between the objective of the programme -responsible units 
and the production or the administrative units could be formulated as fol- 
lows : 

The objective for a programme ~re sponsible unit is to optimize the 
performances within the corresponding programme . (Maximize the 
programme output and minimize the programme costs). 

The objective for a production unit is to optimize the use of 
productive resources (staff, space, physical plant, etc.) for 
different programmes so that full capacity and high productivity 
is maintained. The production units will furthermore try to 
achieve some "optimum mixture" of programmes . 

The Programme Units 

According to the basic concepts of PPBS (see Chapter 2, section 8), 
we stressed that each programme should have a programme-responsible unit 
at each level of the programme and organization. The following table and 
figure show the programme-responsible units proposed for, and the planning 
procedure of, the research programme. 



Table 7.3 

THE PROPOSED PROGRAMME-RESPONSIBLE 
UNITS FOR THE RESEARCH PROGRAMME 





Programme level 


Responsible organizational unit 


Institutional 


Project 


Project group or project leader 


level 


Field of Research 


Committee of Research 




(All fields of Re- 
search within the 


(Central committee of Research and 
the Board of the University) 


National level 


Field of Research 
(national level) 


Agency responsible for the research 
field 

(Research councils or the similar 
agencies ) 
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Figure 7,4 

.THE PLANNING PROCEDURE OF THE RESEARCH PROGRAMME 
IN CHRONOLOGICAL ORDER 



RESEARCH PROGRAMME PLANNING 



Secondary planning 



JULY- 
SEPTEMBER 



SEPTEMBER -i 
DECEMBER 



DECEMBER- 
FEBRUARY 



PROJECT GROUP 



Outcome analysis 
of past year projects 



FEBRUARY- 
APRIL 



APRIL 
JULY 



JULY- 
SEPTEMBER 



GRANTS FROM 
GOVERNMENT 



PROJECT GROUP 



Operation plan of projects 
for tfw current year 




PROJECT GROUP 



Project plans 
for the next 
and the following years 



COMMITTEE 


ON RESEARCH 


Plans of the 
for tt 
and the fo 


Research Field 
e next 
lowini yesrs 



RESEARCH COUNCIL 



Authorization 
of Research Plans 
for the next years 



DIVISION 



Plans 
for 

the current year 



DIVI< 


ION 


Pli 

for the n 
and the foil 


ns 

ext year 
3wm| years 



DEPARTMENT 




Plans 
for the next year 
and the following years 



BOARD OF UNIVERSITY 



Plans (budget) 
for the next year 
and the following years 



NATIONAL SECONDARY 
PLANNING: 

National Board of Building 

Equipment Board 
Office of the Chancellor, etc. 



RESEARCH COUNCIL 



Budget proposal 
for Ihe following ypars 



—J 

GDVERNMENT 



COMMITTEE ON RESEARCH 




t 


BOARD OF UNIVERSITY 


Operation plans 
of ttie Fields of Research 






Operation plans 
of the whole University 


4 










1 












DEPARTMENTS 










Operation plans 
of the department 












PROJECT GROUP 






DIVISIONS 


Operation plan 
of the project 


4 




0 proration plan 
of the division 




— ► 
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Table 7.4 

THE PROGRAMME-RESPONSIBLE UNITS FOR 
THE GRADUATE TRAINING PROGRAMME 





Progranune leve 1 


I\e b pUIlb XD ±e sJL 1 1 J. ZiCt L XvJl Id X U11J.L 


Institutional 


Graduate Training 


Supervisors of the subject 


level 


activities within 






the sub j ect (Courses 






examination , thesis 






work) 






Graduate Training 


Central Committee for Graduate 




programme 


Training 


National level 


Graduate Training 


Office of the Chancellor of the 




in Technology 


Swedish Universities 



See also Figure 7.5 



The Production Units 

Each programme or programme part is performed within a production unit. 
The production units are the organizational units where the real activities 
such as teaching, research, laboratory work, administration, etc take place. 



Table 7.5 

THE DIFFERENT LEVELS OF PRODUCTION UNITS WITHIN THE UNIVERSITY 





Programmes , Subprogramme , etc- 


Productive unit 


Institutional 
level 


Courses 

Graduate Training activities 
Research projects 


Divisions 

(Board of the Division) 




Undergraduate School programme 
Graduate School programme 
Field of Research(s) 


Department 

(Board of the Department) 




Undergraduate Engineering pro- 
gramme 


University 

(Board of the University) 




Graduate Training programme 






Research programmes 




National level 


Education and Research 

at the Swedish universities 


Office of the Chancellor of 
the Swedish Universities 
(as administrative and con" 
trolling agency) 
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Figure 7.5 



THE GRADUATE TRAINING PROGRAMME PLANNING 



SECONDARY PLANS 
AND OTHER PROGRAMME PLANS 



GRADUATE STUDENTS 




CENTRAL 
ON GRADUA' 


COMMIHEE 
FE TRAINING 


Plan of the Gr 
of the tota 


aduate Training 
i university 




OFFICE OF THE CHANCELLOR 



Programme of Graduate Training 
at all technical faculties 



T 



GOVERNMENT 



ETC. 




DIVISION 



Total budget 
of the division 



DEPARTMENT 



Total budget 
of the department 



BOARD OF THE UNIVERSITY 



Total budget 
of the university 



PROGRAMME PLANNING 
BY RESEARCH COUNCILS 
(research) 
AND OFFICE 
OF THE CHANCELLOR 
(undergraduate education) 
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The relation between the Programme units and Production units 

In Figure 7,6 the total organization of the university is shown. For 
each of the programmes the programme-responsible units for each level are 
presented • 

In the Undergraduate programme, there is at present an established 
programme organization, at all three levels- In the Graduate Training 
programme, however, there is a Central Committee of Graduate Training, 
No corresponding programme units at the school or departmental level have 
so far been established, due to the fact that the Graduate programmes are 
performed entirely at the divisional level. The Central Committee of Grad- 
uate Training will serve as a co-ordinator directly to the divisions. 

In the Research programme we find that the most appropriate programme 
units for research decisions are the Colnmittees of Research, corresponding 
to the fields of Research and quite often to the department. The departments 
are mainly established as units in which research disciplines and research 
methodology are similar. However, we also consider that a distinction be- 
Lweeu the u epartment and a separate Committee of Research could be useful in 
many respects. For example, a Committee of Research could play a more inde- 
pendent role in policy questions, resource allocations, etc, without too 
many departmental influences concerning "non-research questions". The Com- 
mittees of Research will deal directly with different project groups. 

At central university level we have the Central Committee of Research 
v/hose purpose it is to advise 'che Board of the University on policy ques- 
tions within the research programme. 

The production units are still the divisions and the departments. They 
have the objective to co-ordinate education, graduate training, research 
activities with staff structure, financial questions, space and equipment 
requirements, etc, at each level. 

The overall responsible unit for the production as well as the policy 
questions within the university programmes is the Board of the University , 
To a certain extent the departments and divisions will act as primary re- 
sponsible* units of their respective levels even in questions related to the 
content of the programmes. The production units will, as said above, have an 
influence on the programme policy through restrictions on production. 

The organizational principle is briefly that : 

i) the programme planning, 

ii) the programme information and programme feed-back, 

iii) and the resources for the programme 
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should follow the programme channels (see Figure 7.6). 

At each level, however (division, department, university), the consi- 
derations made in the programmes have to be checked with other activities 
within the production unit before moving on to the upper or lower level. 
For example, the programme plan of a Committee of Research, corresponding 
to a Field of Research, had to be submitted t*^ the Board of the Department 
in order to check how the proposed Research programme would fit other pro- 
grammes, staff, space, financial resources, etc. 

Summary of the organizational system 

We have built for each programme a hierarchy of decision units, respon- 
sible for the planning and the control of the programme. Furthermore, for 
each executive level we have defined decision units responsible for the 
execution or production of the programme activities. 

The principle followed is that by having a certain degree of distinc- 
tion between the roles of the programme units and the roles of the production 
units, a better result is obtained. This is futher analyzed in section 6, 
Decis ion Structure . 

The principal organizational structure of the university can be seen in 
Figure 7.6. 

5. PLANNING SYSTEM 

Introduction 

In the preceding sections we have defined the following items of the 
programme budgeting model : 

Programme Structure 
Financing Structure 
Organization Structure 

We may consider these parts as the static parts of the model. In the 
planning system we are going to describe the dynamic behaviour of the orga- 
nization within the framework of programmes, objectives of the programmes 
and means to manage the programmes. The description of the planning system 
will at the beginning concentrate on the tools for planning and decision- 
making as plans and information systems and after that, the planning and 
budget procedures will be described. Finally the need for a general infor- 
mation system for the planning and the decision-making will be discussed. 
The "network" of the information streams and the content of the information 
will be fMHTtWferi faA^lyzed in Chapter 8. 



The plans in the Programine Budgeting System 



The fundamental items in the planning system are the plans. The plans 
could be defined as an or^ -ization of delta or information to describe a 
certain sub j ect related to a time period. In PPBS the primary subjects are 
the programmes and therefore we will try to establish Programme Plans in 
order to estimate the present or future outputs and input requirements of 
the programmes. 

The Programme Plans will firstly show the following variables : 

- The Output or the performance within the programme. The contribution 
of the performances for the fulfilment of the objectives. 

- Total costs or resources needed. 

- Different output/cost alternatives. 

Secondly the Programme Plans show : 

~ Financial calculations of the different types of resources needed in 
the programme alternatives. 

- Physical calculations of the different types of resources needed in 
the programme alternatives . 

Each programme will have plans which will consider different time- 
periods such as 

- Long-term plans (3 - 10 years); 

- Annual plans (1-3 years); 

- Short-term plans (less than one year); 

- Operational plans. 

The Programme Plans will at all stages and levels interact with Secon- 
dary Plans such as : 

- Staff plans; 

- Equipment plans; 

- Space and Building plans; 

- Organizational plans. 

The secondary Plans are mostly related to such production units as the 
divisions, departments, university, etc.. The aim of Secondary Plans is to 
estimate and aggregate the requirements of certain kinds of resources that 
are limited or of considerable importanc a , e.g. investments, new staff posts, 
etc. The principle and relationship between the Programme Plans and the 
Secondary Plans are shown in Figure 7.7. 

t 
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Figure 7.7 

PROGRAMME PLANS, SECONDARY PLANS AND TIME PERIODS 

2 . 



Secondary Plans : 



Space 



Equipment 



Non-academic 
personnel 



Teachers 




p p p 



Programme Plans (Primary Plans) 



The content of different plans is described below in the planning and 
budget procedure. In general one can say that the plans of all kinds are 
more detailed in short-term planning at lower decision level than long-term 
planning at higher levels. 

Figure 7.8 : PLANNING INFORMATION VERSUS PLANNING LEVELS 



Less detailed 
planning 



Detailed 
planning 




Long-term 


National 


planning 


level 


Short-term 


Local 


planning 


level 




The Planning and Budgeting Procedure 

The planning and budgeting procedure is described in this section in 
chronological order for each decision level. Examples of the content of the 
different plans and budg t formats for the research programme are shown. 
The principles of planning and the co-ordination at the national level are 
also discussed. Finally the budget cycle is shown. 

a) Planning and budgeting at the divisional level 

The plans produced at the divisional level are as follows : 

- Course plans (Undergraduate Education) ; 

- Course plans (Graduate Training); 

- Graduate Training plan (aggregation of individual graduate student 
curricula) ; 

- Research project plans; 

- Aggregate divisional plans (divisional budget, staff plan, equip- 
ment plans, space plan). 

The course plans consist of a course programme containing a brief 
description of the academic content of the course and a numeration of lec- 
ture and laboratory hours. The total student time required for the course 
(even time for own studies) is also estimated. The course programme is 
accompanied by a course budget, which shows all the relevant costs for the 
course within the division. Number of students, group size, number of groups 
hours per group and type of teaching, total teaching load, etc., are present 
ed in the budget and the costs for the different parts of the course are 
calculated. In many cases the standard cost method could be used i.e. each 
activity , like one lecture hour, has a certain "price". The standard cost 
method in the budgeting simplifies the calculations. 

Course plans and course budgets are also made for the graduate courses. 
The total Graduate Training programme, however, needs to be specified by 
the division. Some of the additional activities, such as thesis work within 
the projects are, as emphasized before, supported through the Research pro- 
gramme but there are other activities and items for Graduate Training which 
should be supported by the Graduate Training appropriation and therefore be 
calculated separately in a budget for Graduate Training activities : for 
example, examination costs, scholarships, etc. The number of graduate stu- 
dents and the additional costs for the Graduate Training are specified in 
this budget. 

The research activities within the division are presented in terms of 
projects. Even the unspecified research activities could be presented in 
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project terms. Such a project budget is presented in Figure 7.9. As in the 
course budget there is one part devoted to a description of the expected 
output of the project (A) and the other parts deal with the costs for the 
project. The project budgets are however different to the other budgets since they 
cover more than one year. In the budget outline (see Figure 7-9) already 
existing staff is shown separately from additional project staff. 

The budgets for the different programme activities within the divisions 
are brought together into the divisional budget. 

When the budget of the division is made up, an estimation of the total 
divisional requirements for staff, equipment, space and other resources, 
in order to fulfil the programme activities, can be made. These requirements 
are shown in the Secondary Plans which, as you can see, are related to the 
division (the production unit) ^ through the divisional budget. 

t>) Planning and budgeting at the department level 

The plans produced at the department level are as follows : 

- Undergraduate School Plan; 

- Plan for the Research Field(s) ; 

- Aggregate department plans (department budget, staff plan, equipment 
plan, space plan). 

The course plans from the "producing*' division are presented to the 
Committee of Unde rgraduate Education , which is responsible for an under- 
graduate school. Within these committees an Undergraduate School Plan has 
to be worked out containing the educational programme for the school (cour- 
ses, schedules, rules, etc) and the corresponding budget for the school. 
The budget contains figures showing student numbers per year of study and 
per course, costs for the courses and estimates of expected student perform- 
ances. The budget for the school also includes the costs of courses sup- 
plied by other departments. 

The plans of the research projects of the divisions are submitted to 
the Committees of Research, responsible for a Research Field where the dif- 
ferent project plans are co-ordinated. The treatment and evaluation of the 
project proposals at this level should, according to our opinion, only be 
concerned by such questions as : 

- Unclear project descriptions; 

- Similar project proposals (same projects proposed by more than one 
research group) ; 

- Doubtful or incomplete budget calculations; 

- Conflicting projects (several projects needing access to resources 
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Figure 7,9 
PROJECT BUDGET 



Name of the project 
Project leader : 
Starting : 



Ending : 



A The aim of the project 



(What results are expected and the importance of 
these expected results) 



^ The content of project 



(Description of the research nethodology and the 
time schedule) 



Budget : 


Year 1 


Year 2 


Year 3 


Year h 


Total 


hours costs 


hours costs 


hours costs 


hours costs 


Fixed university staff 
Scientists 
Assistants 
Technicians 

Additional staff : 
Scientists 
Assistants 
Technicians 












Total staff : 












Expenses 
Coniputer time 
Adiini strati on 

Equipment 
Space costs 
Total costs 
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which are scarce such as laboratories, workshops, space, etc.) 

- Long-term research policy - new research areas. 

During this phase of scientific evaluation new research proposals by 
the individual researcher should be evaluated by the supporting agency at 
the national level and not stopped within the university. 

The budget of the Research progranune must be more detailed than other 
budgets of the department, due to the fact that the research questions in 
this model are more centralized than, for example, the educational programme. 
This will be further discussed in point 6, together with the general decision 
structure . 

In Figure 7.10, an example of a budget format for the Research Programme 
in Field X is shown. In this budget sheet the costs of each research project 
within the research field are shown as is the participation of fixed univer- 
sity staff (professor, assistant lecturer, etc.) for each project. It is 
very important that the national supporting agencies be aware of these costs. 
In short-time planning the costs of the fixed staff are impossible to change 
and in an optimal planning these costs should of course be considered (see 
section 6) . 

The budgets for the Undergraduate programme and the Research programme 
are brought together in the department budget. This budget also includes 
the costs for the Graduate Training programme within the department. The 
proposals concerning the graduate training activities are however unchanged 
from those proposed by the divisions, due to fact that Graduate Schools do not 
at present exist within the university. Each subject manages the graduate 
activities at the divisional level. 

The department budget is similar to the divisional budget and will 
consequently lead to Secondary Plans as : 

Department Staff Plan; 
Department Equipment Plan; 
Department Space Plan. 

It is in the staff plan of the department thc.t the most important staff 
planning is shown. In general the divisions need approval of new staff places 
by the departments. New professorships are proposed both in the Research 
Programme Plan and in the staff plan. 

c) Planning and Budgeting at the University level 

The plans produced at the university level are as follows : 

- Undei'graduate Programme Plan; 
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- Graduate Training Programme Plan; 

- Plans of the Research Programmes; 

" Aggregate university plans (university budget, university staff 
plan, university equipment plan, university space plan). 

The Undergraduate Programme Plan is an aggregation of the Undergraduate 
School Plans from the department and has a similar design. The proposals 
from the departments are evaluafed by the Central Committee of Undergraduate 
Education and perhaps adjusted or cut down. The Central Committee of Under- 
graduate Education has in most cases the final responsibility for the per- 
formance of education within the university. The influence from the Office 
of the Chancellor has decreased. 

All graduate activities within the university are included in the 
Graduate Training Programme Plan. This plan shows the number of graduate 
students and their distribution in the fields of research. Furthermore, 
the student performances should be described in quantitative terms. The 
budget for the Graduate Training programme should show the costs for the 
graduate course programme, the costs for the examination of graduate stu- 
dents and the costs for scholarships and the expenses to graduate students. 

The Plans of the Research programmes at the university level are in 
most cases similar to the plans at the department level. A Central Committee 
of Research will assist the Board of the University on more general aspects 
such as : 

- The long-term growth of the different research fields of the univer- 
sity; 

- The equilibrium between the programmes of the university; 

- Proposals of new professorships, new areas of research, research 
equipment, etc 

The Undergraduate programme. Graduate Training programme and the Re- 
search programmes are brought together in the university budget . In the 
yearly university budget the usual Secondary Plans are presented : 

- The University Staff Plan; 

- The University Equipment Plan; 

- The University Space Plan. 

At the university and department levels the long-term planning of the 
programmes is developed. In the yearly budget of the university an estimate 
of costs and outputs in the programme plans for at least seven years ahead 
is calculated. The Secondary Plans are also calculated according to this 
planning t)er<iori 
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d) Planning and Budgeting at the national level 

As said before, the proposals regarding the Undergraduate and Graduate 
Training prograimnes are presented to the Office of the Chancellor which has 
to evaluate the proposals and present the adjusted plans to the Government, 
together with the requests from other universities. 

The Research programmes will be presented to the responsible Research 
Agency for each Field of Research. Thus the Programme Plans of the univer- 
sity will be submitted to the programme-responsible agencies at the national 
level. In these Programme Plans the total costs of the programmes are calcu- 
lated, even the costs for equipment and space. In the planning at the national 
level there is, however, a need for a special co-ordination of the public 
investments of equipment and building and therefore the Equipment Plan and 
the Space Plan of all universities have to be presented to : 

- the Equipment Board for the Swedish Universities; 

- the National Board of Building. 

The aim of the Equipment Board is not to provide the resources for 
equipment. It is the programme agencies who contribute resources for invest- 
ment in equipment, through the appropriation programme, to the universities. 
The role of the Equipment Board is to serve as a technical adviser in the 
investment planning and to centralize purchases of equipment. The planning 
function of the Equipment Board should primarily serve and co-operate with 
the universities, so that the Programme and Equipment Plans of the univer- 
sity are as good and as realistic as possible. 

The National Board of Building is responsible for the buildings. The 
costs for renting the buildings are paid by the universities which receive 
resources for the space costs in the appropriations programme. The National 
Board of Building primarily has to co-operate with the universities in estab- 
lishing the Space Plan . In the long-term planning of building investment 
the National Board of Building also has to co-operate with the educational 
and the research authorities. 

The plans from the university will thus be delivered to the national 
agencies as shown in Figure 7.11. 

There will of course be a great need for joint planning between, for 
example : 

- Education and research; 

- Research and equipment planning; 

- Research and space; 

- Space and equipment, etc. 
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Figure 7.11 
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The desired main principles are as follows ' 

i) The co-ordination of the programmes, staff, equipment, space, 
etc*, should be done at the university level in the university 
plans in co-operation with the national agencies, respectively. 

ii) If there is a need for co-ordination between national agencies 
concerning, e.g. programme policies (co-ordination between edu- 
cation and research) and other questions related to the univer- 
sity (building planning, etc.) that can not satisfactorily be done 
within the university planning, national joint committees on spe- 
cific subjects are to be established, 

iii) A responsible agency for the national co-ordination of university 
matters is still the Office of the Chancellor of the Swedish Uni- 
versities . 

The above-mentioned principles will, compared to the present situatix^n^ 
lead to a greater decentralization of "co-ordinated planning" of the univer- 
sities. As we pointed out in Chapter 3 the co-ordination of the university 
question at the national level is not good (especially between education 
and research and also between research and building and equipment planning) 
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and one way to solve the co-ordination problem at the national level is to 
decentralize some of the co-ordination to the universities. The plans sub- 
mitted to one state agency should include the main consequences for the 
other programmes, staff, space, equipment, etc., for different proposed 
alternatives * In this way the need for planning co-ordination between nation- 
al agencies could be decreased and the agencies could concentrate on their 
main questions and evaluate alternative strategies in co-operation with the 
universities . 

The plans are only co-ordinated at the national level with a tendency 
toward strong centralization. The co-ordination is, however, not sufficient. 
It could be done through the universities as \7ell as by national joint com- 
mittees . 



Figure 7.12 

PROPOSED CO-ORDINATION MODEL 
/ NATIONAL JOINT COMMITTEES ^ 
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e) The budget cycle 

In Figure 7.14 the budget cycle is shown. This time schedule does not 
differ from the actual university budget cycle except for the resources for 
the projects that for the present come from the Research Councils- The re- 
searcher usually applies for these resources the year before or even the 
year he will use them. In this proposed budget cycle the resources 
for the total Research programmes will be requested in the regular budget 
cycle 1 1/2 years before the actual year. The nature of short-term planning 
in the research support will therefore be avoided. This does not prevent 
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the national research agencies (e.g. the Research Councils) from saving 
resources for short-term support of activities currently arising during the 
fiscal year. The principles for the resource allocation are briefly dis- 
cussed in point 6 below. 

The Need for a General Information System 

In the planning and decision system we have a need for information of 
all kinds; proposals, reports, outcome analyses, estimates of inputs and 
outputs, plans of different activities, etc. 

Within the university there is, in the planning procedure, a need for 
exchange of information between programme units and production units when 
working out the Programme Plans and the Secondary Plans of the divisions 
and the departments. In Figure 7.6 you can see that the information in the 
planning on the one hand follows the "programme channels", i.e. from a lower 
programme unit to a higher programme unit. On the other hand, the information 
is channelled to the production units (divisions, departments) at each level. 
This network of information is roughly described in section 5 and the prin- 
ciples of the information flows at the national level have also been shown 
in section 5(d) . 

The aims of an information system will partly be to co-ordinate the 
Programme Plans and the Secondary Plans at each level. The responsibility 
for such co-ordination is laid upon the production units (divisions, depart- 
ments or university). 

Figure 7J5 
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In order to further analyze the need for information in the proposed 
model, we have made an outline in Chapter 8 of such an information system 
for the PPBS model applicable at the university. 

6. DECISION STRUCTURE 

Introduction 

In this section we are going to discuss the general decision structure 
of the Research programmes and the Graduate Training programme. Which deci- 
sions are made by whom in the proposed model ? This question could not at 
the present stage of the study be satisfactorily answered but we will devote 
ourselves to a general discussion of the desired decision structure. 

For future studies this area is proposed to be further examined in a 
stringent and logical way, for each decision unit and programme, comprising : 

i) a definition of the operational objectives; 

ii) a classification of the control parameters; 

iii) a classification of the external non-controllable parameters. 

The Decision Structure of the Research Programmes 

At the top level of the Research programmes we have the national re- 
search agencies, whioh, as said before, could correspond to the present 
Research Councils. The objective in their planning and decision-making 
could in this model be very briefly formulated. 



The Objective of the National Research Agencies is : 

To initiate and support research activities in their area of 
research respectively, by allocating resources to universities, 
state laboratories or private companies. The allocation to the 
universities should include the total costs for the research 
activities and, consequently, the National Research Agencies 
should be responsible for the use of the research resources of 
the universities, so that the total public research capacity 
is used in an optimal way, allowing, however, a certain degree 
of freedom for the scientists to use the resources for un- 
specified research activities. 

This very rough formulation of the objective of the National Research 
Agencies differs in some V7ays from the present tasks of the Research Councils. 
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Firstly, the resources allocated to universities should cover the total costs. 
Secondly, the national agencies should be aware of the total available capa- 
city of research within the universities and be responsible that all resour- 
ces are used in an optimal way. The difference could be shown as follows : 

Present character of the allocation of the Research Councils 
n 

Max Z E 
1 



^1 ^2 



vn 



< B 



= Benefit of project n 
^vn " Variable costs of project n 



B 



Budget frame 



To maximize the benefit of the projects by allocating resources for the 
variable costs of the projects within a budget frame. 

Proposed character of the allocation of the National Research Agencies 
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M (Space and building available) 
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^tn ~ Total costs of project n 

To maximize the benefit of the projects by allocating the total resour- 
ces to the projects , considering the effective use of present fixed resources such 

as staff, space and equipment, etc., (S . , E . , M . ) indicates the lowest 

mm min min 

possible use of the fixed resources for the research programme without having 
unused capacity at the universities . 

The main parameter used by the National Research Agencies should there- 
fore be the allocation of resources for the total costs for the different 
projects. This could preferably be done in such a way that each university 
receives a programme appropriation corresponding to a Field of Research or 
a group of projects. If such a lump is accompanied by a list of the approved 
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projects from the national agency and with notations of man-days per pro- 
ject, approval of investments of certain heavy equipment, etc., it would 
be possible for the local authorities within the university (the Committees 
of Research) to allocate the resources to projects and auxiliary services 
according to the university plans. 

It is also desirable to obtain appropriations for the projects and 
programmes covering several years . The advantages of such a granting are 
many, some of these are : 

i) The researchers do not have to apply for project resources every 
year. The feeling of uncertainty will decrease , which will promote 
a better research atmosphere* It will also save a lot of time 
spent on applications to the Research Councils. 

ii) It is possible to have a long-term staff policy which will decrease 
the present very unsatisfactory employment status for the staff 
engaged in the projects. 

iii) The investment policy could be more refined^as well as the total 
planning of the available physical resources. 

Besides the allocation of resources, a National Research Agency must 
have the main responsibility for establishing new research areas at the 
universities within its field. This means that decisions of new professor- 
ships as well as the programmes for the professors should be made by such 
an agency after proposal from the university. The National Research Agencies 
must, however, be aware of some important planning restrictions . 

Firstly, a great amount of the resources are fixed and we have already 
pointed out that the national agencies have to consider the use of the fixed 
resources in their planning. The project plans and the Research Programme 
plans are also proposed to include information concerning the use of the 
fixed resources. (See Figures 7.9 and 7.10 concerning project budgets and 
a budget of a research field) . 

Secondly, according to the university law the researcher should have 
freedom within the subject to choose areas for research. It should there- 
fore be quite clear that it is impossible from a central or local authority 
to control or plan the activities of a researcher and a minimum part of less his 
basic organization without the approval and the co-operation of the research- 
er. The planning must still, to a great extent, be based on the proposals 
and initiatives of the researchers, not control from authorities. 

The decision structure of the Research programmes within the university 
is characterized by a high degree of independence in research questions of 
the departments through the Committees of Research. The treatment of research 
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questions at the top university level is kept at a Tninimuin and the Board of 
the University and the Central Committee of Research only treat long- 
term policy and co-ordination questions. In the resource allocation the 
Board of the University only ensures that, from each appropriation of the 
Research programmes, enough resources are given to central activities such 
as administration, library, etc. 

The real allocation of the resources to research is made in the Commit- 
tees of Research. In many cases such a committee will collaborate or be 
identical to the Board of the Department. This is of course the natural way 
of planning, considering that the allocation of the research resources in 
most cases will very much influence the use of the big fixed costs such as staff, 
equipment, space, etc. The optimal allocation of resources will as said 
above depend on factors such as the economies of scale, marginal costs, 
institutional factors, price differences, full or remaining capacity, etc. 
The technique used in this allocation could often not be output-oriented, 
that is, only consider the benefit of the project. One must at this decision 
level clarify : 

- what has to be done in the project in terms of man-days, computer 
time, equipment needs, etc.; 

- how this will be performed at the division; 

- which costs will then arise for the most optimal solution in view of 
the available resources and other activities within the division. 

The Decision Structure of the Graduate Training Programme 

The planning within the Graduate Training programme is according to 
our definition of which costs this programme should cover (see point 3). 
The Office of the Chancellor will, with the proposals from the university 
as a base, grant a programme appropriation in a lump covering the graduate 
training activities : 

- graduate courses; 

- examination costs; 

- scholarships; 

- expenses. 

The size of this appropriation will depend on : 

- the graduate course programme; 

- the number of graduate students. 
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Any further specification from tne Office of the Chancellor is not 
desirable. The university should allocate the resources to the subjects 
where additional resources for graduate training activities are demanded. 
The demand for graduate training activities of the kind we have mentioned 
here varies a lot from one subject to another depending on the number of 
graduate students, the nature of the subject, the size of the research, etc. 
One can therefore emphasize that the main responsibility for the graduate 
training activities in the total system of education and research must be on 
the universities through the Central Committee of Research and the super- 
visors of the different subjects. 

Centralization versus Decentralization 

As a conclusion to this section on the decision structure, one can 
question whether the model will centralize or decentralize the decisions. 
The answer will be that both will occur. 

A general tendency in the present planning and thinking is that edu- 
cational questions will be decentralized both in terms of responsibility 
between central and local institutions and geographical performance. In re- 
search questions there is a tendency to centralize, or perhaps co-ordinate 
the research planning due to the fact that research activities claim for 
more and more resources, and resources of an investment character such as 
equipment, buildings and even staff. 

Although the concepts of centralization and decentralization are very 
vague and relative the following could be stated. 

The model assumes a decentralization of : 

1. The planning and the performance of the Undergraduate programme as 
well as the Graduate Training programme; 

2. The performance of the Research programme; 

3 . The staff policy ; 

4. The planning for equipment and buildings; 

5. The co-ordination of programmes, staff requirement, and buildings. 
The model assumes a centralization of : 

1. The research policy and long-term planning of the Research programme, 
(The research questions will be centralized to one agency for 
each field of research instead of several agencies having respon- 
sibility for certain resources). 




7. OUTPUT ORIENTED FINANCING METHODOLOGY IN THE 
RESEARCH PROGRAMMES 



In Chapter 2, section 5, we pointed out that what is relevant in the 
discussion of output financing is that "output information" should be given 
to the decision-maker so that he can judge the benefit of this activity. 
This output information need not necessarily be quantitative but if it were 
it would simplify the decision-making. 

In Chapter 6 we discussed the different ways to present the output of 
the research project and several measures and techniques were also presented. 
Each output measure could give one part of the "scientific truth" but no 
single output measure has been found enough to judge the value of the re- 
search performed. 

The Research programme will, in the PPBS model, use an output oriented 
financing methodology by using the project concept : 

i) The objectives of the research project are defined 5 

ii) The expected value of the project is described^ 

iii) The total costs of the project are shown. 

Project financing means that from a limited budget resources are 
allocated to projects, considering the expected output of the project in 
relation to the costs of the project. Some evaluation methods could be used 
when classifying which project would be realized (see Chapter 6). 

It should be pointed out that no output measure has been found valuable 
enough to judge if a project should be realized or not. In this case so many 
factors will influence that it is impossible to quantify the possible effects. 
As a matter of fact the future effects of research are in themselves by 
definition difficult to predict. 

However, if we have a roughly defined project or research task there 
will be a better chance to judge how and by whom this project should be real- 
ized. Here we have figures of time, costs, man-days, etc., that could give 
us an idea how to allocate the resources. 

Experience and knowledge of research questions are utterly necessary 
in research allocations. The fact of having a researcher judge other research 
activities in committees, councils, etc., is also in the future supposed to 
be the most common and useful way to handle research questions. 

Many decisions concerning research questions are also based upon past 
behaviour of the project leader/project group. (Representarives of the Re- 
search Councils maintain that the scientist is many times more important than 
the content of the project when granting resources). It is therefore very 
^ ; ^« 
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important that feed-back in the form of project reports is given responsible 
units in such a way that the past behaviour of the researcher or the project 
group could be judged as well as possible. 

8, SUMMARY OF THE PROPOSED MODEL FOR PPBS AND NECESSARY 
ADJUSTMENTS OF THE MODEL TO THE PRESENT ORGANIZATION 

Summary of the proposed PPBS model for Research and Graduate Training 
The proposed model consists of the following items : 

1 . The Programme Structure 

The programmes defined for the university are : 

- Undergraduate Education Programme; 

- Graduate Training Programme; 

- Research Programme(s ) ; 

- External Services Programme. 

The Research Programmes corresponds to different fields of research, 
in most cases related to the departments, which are sub-divided into research 
projects. From the present Research and Graduate Training Programme some 
activities for Graduate Training have been separated into a Graduate Train- 
ing Programme; namely : graduate courses, scholarships, examination costs 
and certain expenses. The costs for supervisors and the costs for the parti- 
cipation of the assistants in Graduate Activities such as project work and 
own studies are covered by the Research Programme. 

2 . The Financing System 

Each programme corresponds to a programme appropriation including all 
relevant costs. The Undergraduate and Graduate Programmes are supported by 
the Office of the Chancellor of the Swedish Universities. A Research pro- 
gramme is supposed to be totally supported by national agencies for the 
field of research. Such national agencies could be the present Research 
Councils or other state agencies. This principle of financing university 
research will claim for a change of the responsibility for the research 
questions at the national level. The programme appropriations could be grant- 
ed for one or several fiscal years. 

3 . The Organization 

For each level of the programmes, programme-responsible decision units 
will be established. In the research programme the programme -responsible 
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units will be the Committees of Research corresponding to the departments. 
The Central Committee of Research will furthermore have advisory functions 
to the Board of the University. 

The programme units are responsible for the production or execution 
of the programme activities. The production units are the divisions, depart- 
ments or the whole university. 

i+. The Planning System 

The tools of the planning system are the plans. These plans could be 
Programme Plans related to the planning of the programmes and Secondary 
Plans related to the production planning in the divisions, departments, 
university, etc. The Secondary Plans describe the consequences of the Pro- 
gramme Plans and could be plans for staff, equipment, space, etc. 

The interactions of Prograiiime Plans and Secondary Plans at each level 
of the university and of the national level are described in the planning 
procedure. This interaction of plans as well as the possibilities of estab- 
lishing the plans claims for a good university information system * 

5 . Decision Structure 

In the decision structure an attempt to formulate the objectives for 
the research programmes is made as well as a discussion of the technique 
to allocate the research resources to research projects . The research author- 
ities will grant resources for the total costs of the research project but 
soire major restraints such as optimal use of the fixed resources at the univer- 
sities and a certain degree of freedom for the individual researcher in the 
choice of research activities are taken into account. 

Furthermore, it is evident that the proposed model will lead to a 
decentralization of most of the decisions except for the question concerning 
the research policy which will be better co-ordinated or horizontally cen- 
tralized at the national level. 

6 . Output-oriented financing methodology 

In the Research programme an output oriented financing methodology 
will be used by granting resources for goal - or output-oriented programmes 
which are based on research projects with defined objectives. No single 
output measure will be used in the evaluation of the projects but there is 
a set of valuable measures for describing and judging the projects that 
could be used. The main tools for the evaluation of the projects and the 
project groups/scientists will still be the project reports. 
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Necessary Adjustments of the proposed Model to the Present Organization 

In section 3 we discussed three different alternatives for the financ- 
ing of the Research Programmes. The model is built on the third alternative : 
all public research activities at the universities (and other research orga- 
nizations) are financed by research authorities (Research Councils or similar 
agencies ) . 

The present organization however corresponds to the second alternative : 
the total basic organization for the research at the universities is financed 
by the educational authorities. Specific project costs are financed by 
research agencies. If we assume that the present organization for the financ- 
ing of the research activities of the universities will not be changed 
(alternative 2) in the near future, what adjustments of the proposed model 
for PPBS are necessary ? 

Referring to the parts of the model presented in this chapter it is 
necessary to analyze the different parts and examine what could be applied 
to the present organization. We then find that many parts of the model 
would be appropriate and valuable to implement at the university. Below we 
analyze how the different parts of the proposed model fit the present orga- 
nization . 

Programme structure 

The division of the activities into three different programmes, as 
proposed in section 2 in the model, is appropriate for the present organi- 
zation. The classification of the costs and activities of the different pro- 
grammes, for example between Research and Graduate Training, does not depend 
so much upon whether financing alternative 2 or 3 is chosen. 

Qrganizat ion 

The main features of the proposed organizational framework have already 
been introduced for the Undergraduate programme. Graduate Training programme 
as well as the distinction between programme units and the production units. 
It has also been discussed how scientific and research questions should be 
treated in the organization. The establishment of the proposed programme- 
responsible units for the Research programme at the department level, the 
Committees of Research, is at present appropriate. 

Planning and information system 

The most valuable thing to do now is perhaps to introduce a planning 
procedure and an information system based on what is proposed for the model. 

First , the plans - Programme Plans and Secondary Plans could be very 
useful as an information tool for the planning authorities* If**wfe 'take the 




Research Programme Plans , it is quite clear that if a Programme Plan for a 
Field of Research is established, and all costs covered by the 
different supporting national agencies, these agencies and the university 
would benefit from such a total plan for a Field of Research within the 
university. The national agencies, for example the Research Councils, would 
have better information of the shape and the performance of the total re- 
search activities in the field as they would be aware of what capacity and 
facilities are available at the university. This could help the Research 
Councils in, for example, the granting of resources to the research projects, 
investment of research equipment, long-term planning of research activities 
in the field, etc. 

In the present situation we have found a great need for better infor- 
mation from and within the university. Decisions at the national level as 
well as within the university are made without appropriate information of 
the consequences and possible effects. 

The improved information system will, within the present organization, 
promote better co-ordination at the national level and within the university. 
The decision units will at an early stage be aware of what is planned by 
other units for other programmes or functions and this will perhaps incite 
a better co-ordination of planning. 

Decision structure and financing system 

The difference between alternatives 2 and 3 could be referred to the 
decision structure. The decision structure depends upon : 

- Vvhich are the decision units; 

- which responsibility and objective each unit has; 

- what parameters (means of control) each unit possesses. 

The present picture of these factors, as shown in the preceding chap- 
ters, does not satisfy the proposed model for PPBS , especially at the 
national level, (see Table 3.5, criteria 1 and 2). 
The content of the decisions, however, also depends on : 

- information to the decision unit (see Figure 2.5, criteria 3); 

- experience, knowledge and ability of the decision-makers. 

As pointed out for the planning system, an improved information system 
could to certain degree serve as a substitute to a doubtful decision struc- 
ture and- organization . By giving the present decision units relevant infor- 
mation of what is planned, for example, in other programmes, in staff policy, 
for available equiDment, etc., one can assume that better and co-ordinated 
decisioni U-X^l made. 



The most difficult question within the university, even if the infor- 
mation system and the planning are improved, is how to allocate the resour- 
ces for the research supported by the educational authorities. What is the 
objective in such an allocation of the resources ? Should the individual 
scientist be supported by the university even though he has received a pro- 
ject appropriation from a Research Council but needs a bigger basic organi- 
zation for his research, or should the university on the other hand support 
the scientist, who has been "forgotten" by the Research Councils ? 

In the absence of appropriate objectives for the research question 
within the university and an appropriate organization picture of the research 
planning and decision-making, the university could probably act along the 
following lines : 

- each scientist will firstly be ensured a minimum support for his 
research (including his salary, expenses, technicians and admini- 
strative staff). This has to be done according to the university 
law; 

- the remaining resources could be allocated partly in co-operation 
with the Research Councils (or similar) , partly by the university 
through the Central Committee of Research (the Board of the Univer- 
sity) and the Committees of Research (the Board of the Departments). 

A Flan of Action for the Implementation of the proposed Model for FFBS 

Below are presented the desired steps from the present organization 
(alternative 2) which approach the FFBS model (alternative 3), which could 
be adopted in the near future. 

1. Establish a nation-wide classification of Fields of Research and 
corresponding Research programmes that could be useful and practical 
at all levels of performance. 

2. Improve the information and planning system according to the FFBS 
model (Frogramme Flans, Secondary Flans, cost accounting and outcome 
analyses according to the proposed classification of programmes). 
The information system should be built in such a way that it avoids 
"double-information" and minimizes the bureaucracy. 

3. Introduce possible co-ordination in the planning procedures within 
the university and between the university and the national level. 
(Co-ordination of budget requests, research applications, reports, 
outcome analyses, etc.). 
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Decentralize as much as possible to ^the universities from the nation-^ 
al agencies : 

- The programme planning of the Undergraduate and Graduate Training 
programmes (The Office of the Chancellor); 

- Administrative rules (The Office of the Chancellor) ; 

- Staff policy (The Office of the Chancellor); 

- Equipment planning (The Equipment Board); 

- Building planning (The National Board of Building); 

- The co-ordination of the programmes and the secondary functions. 

Move most of the resources for variable costs for research at the 
universities, supported by the Office of the Chancellor, to the 
Reseai^ch Councils (expenses, computer time, some costs for equip- 
ment, some costs for salaries to assistants, technicians). The 
remaining resources will be the costs for the fixed staff - salary 
costs for professors, assistant professors, etc. These costs are 
fixed and cannot be changed in the short-term planning and there- 
fore one can say that it does not matter by whom these costs are 
supported in the short-term. In the proposed optimal model for PPBS 
(alternative 3) these costs also have to be considered in the short- 
term decision-making at the Research Councils and within the univer- 
sity. 

Move the appropriation for investment of equipment from the Equip- 
ment Board to the Office of the Chancellor (equipment for the under- 
graduate education) and to the Research Councils (equipment for the 
research activities). The Equipment Board will remain as a focal 
point for technical advice in purchasing questions and as a co- 
ordinator of the university equipment planning. 

A better formulation and definition of the goals and the objectives 
of the programmes and of the decision unitt , both at the national 
level and within the university. 

Establish the proposed decision units for the Research programme 
within the university (Committees of Research). 

Improve the decision-making in the responsible decision units by : 

- formulating objectives; 

- improved information; 

- better administration (optimal not maximum administration); 
-^el^^jp distribution of representatives in the decision bodies. 



Proposal for Future Studies 

The scope of the future studies will of course depend on how the pro- 
posed model will be accepted and what possible effects it could have. Some 
items of the proposed model are without any doubt of "long-term character" 
and it will perhaps take time to realize these parts. 

Some possible subjects for further studies are presented belov; : 

1. An extended analysis of the decision structure and operational 
behaviour comprising : 

i) a definition of the operational objectives for each programme 
and decision unit ; 

ii) a classification and analysis of the control parameters for 
each decision unit; 

iii) a classification and analysis of the external non-controllable 
parameters . 

2. An extended analysis of the need for information for each decision 
unit. The information analysis should lead to an optimal planning 
system where duplicated information and irrelevant flows of 
information are avoided. 

3. An analysis of how to perform a good management system without an 
increasing volume of administration and irrelevant information. 
When establishing refined management systems there is a great risk 
that the bureaucracy increases. The time and the efforts spent in 
committees by individuals as well as the costs of the administration 
and information systems have a tendency to increase in systems like 
PPBS. Great efforts have therefore to be made to avoid such failures 
in the future. 
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Chapter 8 

OUTLINE OF AN INFORMATION SYSTEM FOR HIGHER EDUCATION 



AND RESEARCH AT CHALMERS UNIVERSITY OF TECHNOLOGY 



The PPBS model presented in Chapter 7 includes an outline of the plan- 
ning system. The most important elements of information that have to be passed 
within this system are : 

- Goals of the programmes; 

- Allotment of appropriations, 

- Achievements at the programme level. 

Besides this primary information there is secondary information concern- 
ing auxiliary functions like buildings , equipment and staff . Primary and 
secondary plans have to be carefully co-ordinated at the university level 
where an optimal utilization of available resources is the aim of planning 
activities . 

This process of co-ordination together with the general planning of each 
programme require an extensive information system which shall be outlined 
in this chapter. 

1. GENERAL THEORY (1) 

The following description of the decision system is based upon the 
assumption that the activities within the system can be divided into fields 
of decision . Each field must be carefully defined V7ith regard to types of 
activities that take place. 

Each field of decision is characterized by a number of decisions that 
are made by the responsible units (persons) of the field. V/e group these 
decisions into six levels of decision constituting our hierarchical model. 



1) The technique presented in this chapter originates from Mr. Bo Ekman, 
Beslutsrationalisering ^ Almqvist & Wiksell AB, Stockholm, 1970. 
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1. Long-term Planning (3-5 years) 

2. Annual Planning 

3. Short-term Planning (less than one year) 

4. Operational Decisions 

5. Current Activities 

6. Control, Follow-up. 

Each decision is assumed to occupy a position in the stream of infor- 
mation. The decision process is connected to three types of information. 

- Information from other processes (input). 

- Basic information presented to the decision-makers. 

- Information emanating from the decision (output). 

The output is usually a part of the basic information, since this 
comprises a proposal preceding the actual decision. 

When we look at the stream of information, most of the pieces of infor- 
mation within the system go from one decision process to another. However, 
certain information arrives from external sources and thus represents the 
external control of the system. For the purpose of tracing each document of 
information we assign to each decision process a code number constructed in 
the following way. 

eclsion Process 
' L evel of Decision 



Field of Decision 

X, Y, Z may all, if necessary, consist of more than one digit. The reports 
are assigned the same code numbers as the decision process from which they 
emanate . 

What has been said about the stream of information is illustrated by 
the following diagram which represents one decision process (code number K 
Y Z). 



X> 



C 



Input Information 



> 



X Y Z 



Treatment 
of input 
information 



X y z 



— ^ Rasis for decision ^ — Qecision --^ Output Information ^ 
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2. A MODEL OF DECISION FOR CTH 



Appendix III B shows a proposed model of decision for CTH. The fields 
of decision are : 

IX. Undergraduate Technical Education at School X. The programme area was 
described in Chapter 7. 

20. Graduate Training > The programme area was described in Chapter 7. One 
should observe that this is a complementary programme and does not 
include all costs and activities necessary to perform graduate training. 

3X Technical Research belonging to Engineering Field X. The definitions 
of the engineering fields will be found in Chapter 7. 

IX 5 2 0 and 3X constixute the Main Programmes of the system. The follow- 
ing fields of decision are all auxiliary which in this case means that their 
goals are to make the main programmes as effective as possible. The decisions 
made within the main programmes all have the caracter of expert decisions, 
i.e. facts of the programme areas are considered. Administrative and eco- 
nomic problems are as far as possible referred to the auxiliary programmes. 

Ul. Ec onomy takes care of the budgeting procedure, the final allocation of 
resources and the cost and cash accounting. Especially important is 
the co-ordination of the economies of the programmes . Since all three 
of the main programmes finally take place at the divisional level it 
is important to recognize what effects this has on the individual budg- 
ets of the programmes. Further, Economy has to take into account eco- 
nomic problems due to investments of equipment and building activities. 

42. Staff is responsible for all matters related to the employees at the 

university. It is important that one organizational unit is responsible 
for all the personnel. What was said about co-ordination under Economy 
applies to Staff too. 

The fields 51 through 5U are all concerned with administration planning 
and the co-ordination of the subprogrammes (schools, engineering fields). 

51. Educational Administration . Since education comprises both UTE and GT 

and since UTE further consists of six schools there is great need 

for a central administrative unit giving rules and restrictions for 

the subprogrammes, taking care of common problems in connection with 
examination, registration, etc. 
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52. Research Administration . The co-ordination of resources from different 
external sources to the engineering fields at the university requires 
an organization for research administration which assists the individual 
scientists in working out project applications and plans, commission 
contracts > etc. Further, information about current research at the 
university has to be assembled to be distributed to the users. 

5 3. Planning and Administration of Buildings . Two important areas are 
involved ; (1) The planning and dimensioning of new buildings and 
(2) tne registration and satisfying of current space resources and 
needs. Both tasks should be solved in close co-operation with univer- 
sity officials. As is indicated by input information the organization 
must be economically responsible for activities. 

54. Planning and Administration of Equipment . This field of decision is 
supposed to handle matters concerning expensive capital investments. 
Equipment belonging to this category can often be utilized by more 
than one division and therefore the second task of registrating and 
satisfying current resources and needs apply also to this field. 

It should be pointed out that the fields of decision do not necessarily 
correspond to organizational units. The activities of the fields may be 
spread out among different units. However, we shall assume there is a central 
control of each within the university. 



3. HIERARCHICAL MODELS OF DECISION 

The levels presented in section 1 are general. Regarding most fields 
of decision, the levels will have to be confined depending on the character 
of the activities; especially the distinction between long-term, annual and 
short-term planning. Operational decisions may be difficult to follov; in the 
practical applications of the system. Thus, there are activities in the deci- 
sion model that appear at different levels even though they are actually 
performed simultaneously. For instance, the adjustment of course programmes 
and budgets in the annual planning is normally made at the same time as cur- 
rent plans for the individual courses are presented . 

The hierarchical models are related to each other through the Model of 
Decision. Thus each field of decision must be described in terms of its 
connections to other fields. We recognize three main blocks within vjhich 
there are strong interconnections between the fields : 
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A. Undergraduate Technical Education/ School (UTE/X) 
Graduate Training (GT) 

Educational Administration (EA) 

B. Technical Research/Engineering Field (TR/X) 
Research Administration (RA) 

C. Economy (Ec) 
Staff (S) 

Planning and Administration of Buildings (PAB) 
Planning and Administration of Equipment (PAE) 

Block C supports the blocks A and B about equally. 

The concept of feed-back is an important feature of our information 
system. The blocks of decision fields generally include two types of feed- 
back loops : 

1 . A fast feed-back loop which directly affects the level of perform- 
ance ; 

2. A long-term feed-back process affecting the long-term planning of 



the decision field (block) . 



LONG.TERM PLANNING 










ANNUAL PLANNING 








SHORT-TERM PLANNING 












OPERATIONAL DECISION 




SHORT-TERM 




FEED-BACK 






CURRENT ACTIVITIES 










CONTROL FOLLOW-UP 









LONG-TERM 
FEED-BACK 



In terms of these concepts we shall trace the main information proce- 
dures described by the hierarchical models. If we look at undergraduate 
technical education, we distinguish the following structure. 



IBB 



LONG-TERM PLANNING 
FOR THE SCHOOL 



COURSE PROGRAMME 
AND BUDGETS, 

ALLOCATION 
OF RESOURCES 



DIVISION PLANNING 
OF COURSES 



PLANNING OF 
CURRENT COURSES 
AND THESIS WORKS 



THE TEACHING 
OF COURSES 
THESIS WORKS 



EXAMINATION 



EFFECTIVENESS OF UTE 



PROPOSED 
ADJUSTMENTS 



CURRENT AMENDMENTS 



COURSE 
COMMITTEES 



> 



CUT X 



9 



EDUCATIONAL 
ADMINISTRATION 



EXAMINATION RESULTS 



Long-term planning is supposed to take into account future qualitative 
requirements of the graduated engineers, enrolments decided by central 
authorities and the course of development regarding research and education 
within the university. The curriculum thus formed and associated plans cons- 
titute the basis for the course programmes and the thesis work. 

The long-term feed-back is executed through re-allocations to the 
schools and through changes in the allotment to the individual courses. 
The committees of education also decide on the number of periods of the 
courses which is another way of executing the control of the courses. 

The short-term feed-back in the first place passes through the course 
committees. These units are supposed to meet before and during the course 
in question. In this way obvious needs for changes in the teaching can be 
satisfied immediately. However, changes have to be performed without addi- 
tional resources . 

The graduate training process displays about the same structure as 
undergraduate technical education. The long-term feed-back in this case 
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involves changes in the additional resources that the divisions receive for 
current graduate training (scholarships, special GT grants). However, as 
has been pointed out, it is not possible to control all of the resources 
for GT, since both UTE and TR support GT activities. 

The current adjustments in the GT programme take place at the divi- 
sional level and result in changes in individual work programmes and 
schedules of graduate courses. Of course it is possible to re-allocate 
research resources betv;een projects in order to support certain GT acti- 
vities . 

Regarding block A the present status of the decision processes corres- 
pondsf airly well with our model. The changes that the model requires are 
primarily some further reports on the output, especially regarding graduate 
training. As soon as acceptable output measures exist it will be possible 
to complement the decision process according to the model. 

Block B on the other hand displays considerable deviations from the 
present procedures of research administration. Let us first look at the 
structure of block B. 



LONG.TERM PLANNING 
FOR THF ENGINEERING 
FIELD X 



DIVISIONAL 
RESEARCH PLANS. 
ALLOCATION OF 
RESEARCH GRANTS TO X 



DISPOSAL 
OF APPROPRIATIONS 
AT THE DIVISIONS 



DETAILED PROJECT 
PLANS 



TECHNICAL RESEARCH 



DOCUMENTATION 
FOLLOW-UP OF 
RESEARCH PROJECTS 



PROJECT 
LEADER 



PROPOSED MEASURE 



X 



RESEARCH 
COUNCILS 



(ADJUSTED ^ 
PROJECT BUDGETS y 



DIVISION BUDGETS 
ADDITIONAL GRANTS 



) 



ECONOMY 



RESEARCH 
ADMINISTRATION 



ADJUSTED 
PROJECT PLANS 



X 



POSITION REPORTS 
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From Chapter 7 we recall that the model assumes that each engineering 
field is closely related to one of the research councils (including the 
Board for Technical Development) . Long-term feed-back thus means changes 
that the research councils are continually informed about- The councils 
decide on the main grants to the engineering fields and on the restrictions 
regarding the disposition of the grants from final project reports, from 
progress reports and from national research planning. 

Since most research projects at the university cover a considerable 
range of time we also define the long-term feed-back process within the 
engineering field at the university. This feed-back passes through the 
research administration and the economic function and initiates adjusted 
budgets and plans within the restrictions and grants decided by the coun- 
cils. Another important feature of the model is the possibility for the 
university to make additional grants . to certain projects or engineering 
fields, thus forming a research profile of the university. These additional 
grants should be regarded as an element of the long-term feed-back process* 

Current changes continually arise as a research project goes on; 
especially regarding fundamental research. The scientists make experiences 
which suddenly give rise to new theories which have to be tested through 
additional experiments not accounted for in the original plans. It would 
be useless to prevent scientists from following these impulses. Such changes, 
therefore, are parts of the short-term feed-back and are decided on by the 
project leaders. In the case of extensive financial requirements the Commit- 
tee of Research for tne engineering field in question has to be consulted. 

Our model for the technical research programmes certainly requires 
important changes of the present organization within the university. Expert 
and administrative units will be expected to handle the process described. 
In section 5 we shall comment on some of the changes in the organization 
which are suggested in connection with the introduction of the new control 
and information procedures. 



4, THE INFORMATION FLOW 

In the analysis of the present organization in Chapter 3 we looked 
upon the relations between central agencies and local units. As is illustrat- 
ed by diagram 3.7, we require that the central agency gives 

- goals 

- resources 

- restrictions 
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for the activities to be performed by the local unit. As a basis for deci- 
sion the central agency on the other hand needs information from the pro- 
gramme area comprising 

- achievements 

- financial requests 

- statement of accounts. 

For the purpose of identifying these features in our information sys- 
tem we shall identify eight classes of information. 

Input information : 

Goals and plans 
Ig Resources 

Restrictions 
Ij^ Administrative systems . 

Output information : 

0^ Current work, achievements 

Og Financial requests 

0^ Statement of accounts 

Oj. General information about the programme 



Since our system of control is characterized by three organizational 
levels we divided our analysis of the information exchange into two steps 
illustrated by the diagram below 



National Agencies 


1) 


Central Authorities 
of the University 


2) 


Divisions , Indi- 
vidual Teachers 
and Scientists 


< p 


4 P 



Exchange of Information between National Agencies and Central Authorities 
at the University 

The hierarchical models display number of documents passing between 
the university and the central agencies. Tables 8,1 and 8.2 give an over- 
view of these reports with respect to the classes of information defined 
above . 
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Table 8.1. 
INPUT INFORMATION TO THE UNIVERSITY 



Decision Process 


Document of information 


Control 
Agency 


Class of 
information 


Field 


Code 










UTE/X 


1X1 
1 X 23 


National goals for UTE 
RRL for UTE 


OCU 
G 


T 


^B 






GT 


2011 
2022 
2 021 


Wationai goals xor hi 
RRL for GT 
Admission rules 


OCU 
G 

OCU 


^A 


T 

^B 


T 





TR/X 


3X1 
3 X 22 
3 X U 


National research goals 
TRX grants 

Commission Contracts 


RC (2) 
RC (2) 
CC 


^A 


^B 
^B 






Ec^S 


414 

U261 

422 


SEA-systeJT. 
New offices 


NAB 
G 




^B 






EA 


511 
515 
516 


Student admission, UTE 

Grade register system 

Operational goals for UTE and 
GT 


OCU 
OCU 


^A 






D 


RA 


5251 


Commission contracts 


CC 




^B 






FAB 


531 
532 

533 


Max. grants for buildings 

Detailed building plans 

Rules for allotment of space 

System for registration of space 
resources (1) 


G 

KBS 
OCU 

OCU 




^B 






PAE 


541 
542 


Max. grants for investments 

Max. grants for specific equip- 
ment objects 

System for registration of 
equipment (1) 


G 

UUH 




^B 







1) System for registration of spaces and equipment are not yet available. 

2) Including Board for Technical Development. 
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Table 8.2 

OUTPUT INFORMATION FROM THE UNIVERSITY 



Decision 


Process 


Document of information 


Control 


Class 


of 




Field 


Code 




Agency 


information 










°A 




°C 




TP / Y 


O A D 


Research reports 


u n 
KL 


°A 






% 


Ec 


411 
415 


PB- Proposition, CTH 
Final balance, CTH 


OCU 

RC 

KdS 

UUH 

NAB 


°A 


°B 






EA 


512 


Course Catalogue, UTE 
Education Catalogue , GT 
Effectiveness, UTE and GT 


OCU 


°A 






0 


V A 


coo 


Proj ect Catalogue 
Effectiveness, TR 


RC 


A 








PAB 


531 
532 
533 


Building programme 
BuildinP fi i c;-noc; i +" n on ■nT.R'n 

i-' U ^ ^ 1 I g ^ O W O ^ L. ^ \J 11 -L.CI. 1 I 

Room schedule 

Position reports are current 


KBS 
KBS 


°A 


°B 




% 


PAE 


541 
543 
5461 


Equipment programme 
Equipment capacity plan 
Deviations from plans 


UUH 
UUH 


°A 


°B 







An important feature of the system is that most of the input information 
is directly passed to the main programme while the corresponding output in- 
formation is produced by the auxiliary functions Ec , EA and RA. The objec- 
tive is to relieve the scientists as far as possible from the administrative 
tasks regarding financial and other follow-up reports. 

From the tables above we recognize the correspondence between input and 
output information. The central agency granting the resources and making up 
the goals is also the main recipient of output reports from the programme 
level. This is especially apparent regarding the research programme. We 
illustrate the exchange of information for this programme by describing the 
classes of information. 
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Information exchange of TR/X 

The research council which is in charge of the research field works 
out a national research plan showing current and planned research acti- 
vities at different institutes. This plan (or a fraction of the plan) 
goes to the Committee of Research of the field in question at the uni- 
versity. 

Ig In accordance with the plans the research councils grant necessary 
resources to the field of research. 

Iq In connection with the grants RC formulates rules and restrictions on 

how the resources are to be used. Thus there will be general principles 
for the allotment of resources to the divisions. Further the research 
councils will be exp^ected to specify certain projects to be performed 
and to give the financial limitations of these projects. 

1^ The research activities are managed by the SEA-system and there will 
be no need for any extra administrative system for research admini- 
stration . 

0^ The research reports are the most apparent output documents of the 

research programme. An overview of the performance within each research 
field follows the PB-proposition . As a basis for planning and giving 
priorities it will be necessary to have some measure of effectiveness. 
Eventually effects must be confined to the extent to which given plans 
are fulfilled (cf. Chapter 6). 

Og Each field of research presents a budget request including plans and 
financial requirements. The research councils receive this request 
together with the other requests of the PB-proposal. 

0^ For each project there will be a statement of accounts presented at the 
end of the fiscal period. These matters are all administered by the 
economy function. 

0^ As general information for the industry and the public and also for 

other divisions at the university, the university research administra- 
tion publishes a research catalogue which is a review of current pro- 
jects. In this catalogue references are made to available reports. 

Exchange of Information between Central Units at the University and the 
Divisions 

From the point of viev; of the university the internal flov; of infor- 
mation is considerably more complex than the external exchange of infor- 
mation presented in the preceding paragraph. Obviously the character of the 
information should be the same as for external information. Hov/ever, at the 
university level it is not alv/ays clear at what level the responsibility of 
deicision actually is to be found. 
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With regard to undergraduate and graduate training our information sys- 
tem to a great extent displays the present channels of information. Most of 
the documents are already in current use. Future work in this area will be 
concerned about the technical problems of integrating the different reports, 
e.g. the aggregation of course budgets into budgets for the schools. Further 
there is a need for operational tools at the different levels in order to 
facilitate the choice of strategy within the decision processes. 

The hierarchical models should be looked upon as a proposed system of 
reports that we consider necessary for a satisfactory control of activities. 
It is important to check that our classes of information are well represent- 
ed in the exchange of information between central units and individual divi- 
sions. Table 8.3 gives an overview of the documents concerning the research 
programme which circulate among the auxiliary functions, the committee of 
research X and the subordinated divisions. In this case we do not take into 
account plans and reports passed on within the division. Nor do we bother 
about information passed on to the central committee of research. 

We shall comment briefly on the different reports. The project time 
report emanates from the SEA-system and gives the time devoted to different 
projects. It also displays the relationship between planned and utilized 
time. Thus it represents a constraint, that is, it reveals how much time is 
available for each project. 

The adjusted project plans are the result of the follow-up process. 
They give the actual available time and current goals of the project work. 
The plans are complemented by the adjusted project budgets showing the fi- 
nancial framework of the project. 

The adjusted division budget is the result of the project budgets, 
course budgets, etc., after the central board has made the necessary cuts. 

An important feature of the model is the possibility for the university 
to initiate its own projects and to support certain external projects which 
do not receive enough support from the research councils and which are in 
urgent need for more resources. These appropriations, passed by the central 
committee of research, are represented by " Additional research grants " and 
by " Project plans, CTH-projects " . 

The division receives personnel ledger and cost accounting from the 
staff and economy functions. These reports are distributed regularly, e.g. 
monthly, and are supposed to give the division an idea of the status of 
personnel and of the accounts. 

V/hen we look 'at the output information from the division we recognize 
that there is no document representing class 0^, statement of account. This 
certainly follows from the fact that all accounting services are executed 
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Table 8.3 

INFORMATION EXCHANGE OF THE RESEARCH PROGRAMME 



Decision Process 


Documents of information 


Class of information 


Code 


Process 




















^C 





INPUT 



9 y 9 1 


Planning of Di v i"* 
s ion Research 


Project time reports 
Adjusted project plans 
Adjusted project budgets 


^A 




^C 




3X3 


Disposal of 
Research 


Adjusted division budgets 
Personnel ledger 
Additional research grants 




^B 
^B 


C 




3X4 
3X5 


Detailed Planning 
of Projects 

Technical Research 


Project plans, CTH-projects 
Cost Accounting 
Commission Contracts 


^A 


^B 


^C 
^C 






Class of info 


-mation 




OUTPUT 




°A 


°B 


°C 




3 X 21 


Planning of Divi- 
sion Research 


Division Research Plan 


°A 








3X3 


Disposal of 
Research 


Request /excess of research 
workers 

Report or purchased equip- 
ment 




°B 






3X4 


Detailed Planning 
of Projects 


Project change reports 


°A 








3X6 


Reporting 


Position reports 


°A 









by the economy function. It should not be necessary for the division to 
produce its own statement of accounts. 

The most important output information to the local con*^rol unit are 
the reports on the status of the projects. The division research plan 
shows the financial and time limitations of the projects. The project 
change report is supposed to announce change in the original or current 
project plan. The position report is intended to be a r^^gular 
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document just stating the progress of -*:he project with respect to the cur- 
rent plan and budget. 

Of course most of the documents of information of the hierarchical 
models have to be made short and simplified. Special forms will be developed 
for this purpose (cf. the division budget form, Appendix JIB, Table 8). 
It is important that in due time the information system gives warning sig- 
nals when there are serious deviations from original plans. In order to 
achieve this it is important to keep the volume of regular information as 
small as possible. Our outline of an information system hopefully consti- 
rutes a basis for developing a reasonable number of regular documents of 
information . 



5. CONCLUSIONS 

The preceding paragraph outlines a possible information system for 
higher education and research at a technical university. The responsibility 
for decisions is divided into eight fields of decision out of which three 
represent the main programmes; undergraduate technical education, graduate 
training and technical research. In fact each school of education and each 
field of technical research represents a field of decision. The remaining 
five fields constitute economic and administrative functions. Within each 
field of decision we define a hierarchy ranging from long-term planning to 
control and follow-up. 

One should observe that we have made little reference to the underlying 
organization. The information system is based on the organization model 
presented in Chapter 7 and like this model the system emanates from the pres 
ent organization given in Chapter 3 and from the results of our investi- 
gations, interviews and discussions. Thus there are some features of the 
i^iformation system that require re-organization and new organizational 
units. We shall analyze some of the consequences on the present organization 
in this section. 

1. Our model does not at this point suggest any changes regarding under 
graduate technical education. We rather try to strengthen the dis- 
tinction between producing units and consuming units - the schools. 
The schools are given the resources out of v/hich they are expected 
to fulfil certain educational goals by means of courses and some 
special activities like thesis work. 

2. Graduate training is regarded as an isolated programme, hov;ever, 
strongly connected to the research programme. Like former reportG 
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we point out the need for long-term planning and control of graduate 
training. Such activities are under development in the present orga- 
nization. We anticipate this development but confine the programme 
to additional resources that are not provided by the other main pro- 
grammes. The Central Committee of Graduate Training is to be respon- 
sible for the long-term planning and for the allocation of these 
additional resources (scholarships, travel expenses, graduate cour- 
ses and examination costs). 

With respect to the research programme our system results in a 
decentralization of the decisions on allocation from the national 
level to the university level. Even though the research resources 
(as today) will be directly allocated to individual projects, 
the bas ic resources provided by the research councils will have to 
be allotted by a responsible unit at the university. We anticipate 
further a development toward the university forming its own research 
profile through initiation of new projects and through conscious 
support through the research grants of especially urgent research 
fields . 

On the other hand the individual scientists will experience a cen- 
tralization of the decisions to certain officials at the university 
v;ho will be representatives of the deciding boards. This decentra- 
lization requires a formal organization at the university with the 
responsibility of planning and appropriations. We suggest that the 
University Board remains formally responsible for the research pro- 
file, the special "CTH-pro^ octc and the appropriation of resources. 
However, before being confirmed by the University Board the research 
issues will be handled by the Central Committee of Research. Further 
there will be one committee of research for each technical research 
field. This committee v;ill be expected to communicate with the 
corresponding research council. The administrative casks in connec- 
tion with planning and allocations are to be handled by a unit for 
research planning and should take care of the activities of this 
field of decision. 

Beyond 'working out the basis for decisions, we suggest that the 
research planning unit handles information about current research 
at the university - information to scientists insid*^ and outsid^i the 
university. This means that the present information and interme- 
diation secretariat will be a part of the planning unit. Further, 
the unit is to offer services such as external contacts, jull ^il 
problems of contracts, patents, etc., to the r,cionti:^tn . 
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6. A special planning section will have to be responsible for space and 
equipment covered by the corresponding fields of decision. This will 
be more apparent when systems for registration of space and equip- 
ment are available. At that point the information system provides 
for an efficient utilization of two very important types of resour- 
ces . 

7. The information system is characterized by a rather clear subdivi- 
sioTi of different types of tasks. Thus the main programme fields 
are to be mainly concerned with educational and scientific problems 
in connection with planning. Pure administrative tasks of putting 
pieces of information together, budget work, follow-up of statements 
of accounts, etc, belong to the auxiliary functions where scien- 
tists and teachers are supposed to play a minor part. Of course all 
of the economic and administrative activities do not take part in 
one central unit. Certain administrative resources have to be avail- 
able at the divisional level , However , the idea of the economic and 
staff fields of decision is that the administrative system is strong- 
ly tied together in order to facilitate the communication between 
the different paz'ts of the system. Thus the central administrative 
unit of the university is to be responsible for information to and 
training of the administrative staff, 

8 , The volume of information can be expected to increase due to the 
suggested system. This is not desirable. However, we anticipate a 
reduced exchange of irrelevant information between central agencies 
and the university. The essence of the information from the univer- 
sity will be built into the Programme Budget Proposal, In the oppo- 
site direction we have the Royal Regulation Letter regarding higher 
education and the research grants and national research plans from 
the research councils. If we look at the internal flow of infor- 
mation , the future development of the system will be centered around 
the problem of circulating efficient information relevant to the 
decisions to be made. In the case where the computer systems are 
involved, these systems will have to be adapted to the needs of the 
central units. The goal of the information system is that "the right 
kind of information shall be available in due time at the right 
place^' but also that the documents of information are easy to pro- 
duce and to consume, 

9, The decision model presented is a static one. It does not take into 
account the times required to produce the different documents • 



The precedence relations have to be further analyzed with respect 
to time precision. These problems are problems of developing an 
integrated information system. The first step will be to analyze 
the different decision processes with respect to goals and the need 
for information. Ar the end of this step it will be possible to 
define decisions as well as necessary documents. Secondly, network 
planning takes care of the co-ordination of the different pieces 
of information with respect to time. We feel that the decision model 
may act as a possible basis for this analysis. 
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Appendix I 
UNDERGRADUATE TECHNICAL EDUCATION (UTE) 



Table 1 (a) 
TOTAL STUDENT COSTS 





School 


Total/ 




Ph 


M 


E 


C 


Ch 


A 


Average 


Total costs 


3,135 


5,079 




5,352 




5,381 


3,738 


2,540 




25,225 


Total costs % 


12.0 


19. 


4 


24 


2 


20.5 


14.2 


9 


7 


100.0 


Nom. nuniber of 
stud. 


215 


725 




755 




580 


270 


240 




2,855 


Total costs/stud. 


14.5 


7 


0 


8 


4 


7.9 


13.8 


10 


5 


9.2 



1959/70 

ThSwCr 





School 


Total/ 




Ph 


M 


E 


C 


Ch 


A 


Average 


Total costs 


3,454 


5,552 




5,908 


5,955 




4,083 




2,745 




28,808 


Total costs % 


12.0 


19. 


5 


24.0 


20. 


7 


14. 


2 


9 


.5 


100.0 


Nom. number of 
stud. 


240 


738 




770 


580 




295 




240 




2,953 


Total costs/stud. 


14.4 


7. 


7 


9.0 


8. 


8 


13. 


8 


11 


.4 


9.7 










1970/71 














ThSwCr 




School 


Total/ 




Ph 


M 


E 


C 


Ch 


A 


Averag;e 


Total costs 


3,092 


5,527 




7,219 


5,388 




3,855 




2,937 




30,129 


Total costs % 


10.3 


' 22. 


0 


24.0 


21. 


2 


12. 


8 


9 


.7 


100.0 


NcTTi. nuniber of 
stud. 


240 


750 




785 


580 




320 




240 




3,015 


Total costs/stud. 


12.9 


8. 


8 


9.2 


9. 


4 


12. 


1 


12 


.2 


10.0 
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Table 1 (b) 
MEDIAL TIME OF STUDY FOR STUDENTS 
REGISTERED IN 1964 

Years 





School 


Average 




Ph 


M 


E 


C 


Ch 


A 


Medial time of 
study 


4.1 


4.4 


4.9 


4.3 


4.3 


4.9 


4.4 



Table 1 (c) 
TOTAL COSTS PER GRADUATE STUDENT 

ThSwCr 





School 






Ph 


M 


E 


C 


Ch 


A 


Average 


Total costs/ 
stud. 


59.9 


35.9 


45.4 


39.0 


59.6 


58.5 


49.7 



Total student hours comprise 50 hours per week and 40 weeks work per 
student and year. Scheme hours comprise only 30 hours per week. Teacher 
hours includes total costs for undergraduate technical education, even 
administration of courses, hence not only time in class. The time is 
calculated on basis of 8 hours per man-day. Full-time equivalent teachers 
is calculated according to 200 man-days per person and year. 



Table 1 (d) 
STUDENT/ FACULTY RATIO 
1970/71 





School 


CTH 




Ph 


M 


E 


C 


Ch 


A 


Total student 
hours/teacher 
hour 


7.5 


12 


3 


12.3 


10 


9 


7.1 


8.0 


10.2 


Scheme hours/ 
teacher hour 


4.5 


7. 


4 


7.4 


6. 


5 


4.3 


4.8 


6.1 


Number of 

students/FTE 

teacher 


6.0 


9. 


9 


9.8 


8. 


7 


5.7 


6.3 


8.2 



GRADUATE TRAINING (GT ) 
Table 2 (a) 
TOTAL COSTS PER GRADUATE STUDENT 



1970/71 

ThSwCr 





Department 




Total 
Ave:^age 


Ph. math. 


Ph.phys . 


M 


E 


C 


Ch 


A 


Tot. costs 














491 


10,883 


for GT 


1,269 


1,508 


1,785 


2,712 


1,155 


1,953 


Number of 














35 


742 


grad. stud. 


55 


14-0 


129 


lOU 


51 


218 


Tot. costs/ 












9.0 


14. 0 


14.7 


grad. stud. 


19.5 


10.8 


13.8 


25.1 


22.5 



Table 2 (b) 
TOTAL COSTS FOR RESEARCH AND GRADUATE 
TRAINING PER GRADUATE STUDENT 

ThSwCr 





1958/59 


1959/7.0 


1970/71 


Tot. costs for research and GT 


37,583 


41,317 


45,054 


Number of grad. stud. 


557 


705 


742 


Tot . costs/grad. stud. 


55.3 


58.5 


50.7 



Table 2 (c) 
TOTAL COSTS PER FTEGS 

1970/71 

ThSwCr 





Department 




Total/ 




Ph. math. 


Ph.phys . 


M 


E 


C 


Ch 


A 


Average 


Tot. costs 
for GT 


1,259 


1,508 


1,785 


2,712 


1,155 


1,953 


491 


10 ,883 


FTE number 
of grad. stud. 


■ 

37.5 


75.5 


59.0 


58.0 


25.5 


117.5 


19.0 


404.0 


Tot. costs/ 
FTEGS 


33.8 


19.7 


25.9 


45.8 


43.6 


15.7 


25.8 


25.9 




182 



133 



Table 2 (d) 

NUMBER OF GRADUATE STUDENTS STANDARDIZED 1970/71 



Depart- 
ment 








Graduate 


students 






Total 


Scholarship 


Assistant 


Others 


Number 


FTE 
number 


Number 


FTE 
number 


Number 


FTE 
number 


Number 


FTE 
number 


Ph. math. 


10 


10.0 


3M- 


17 . 0 


21 


10.5 


55 


37.5 


Ph . phys . 




13. 


0 


HO 


z Z . 0 


OZ 


ji 1 n 


140 


/D . 0 


M 


9 


9. 


0 


59 


29.5 


61 


30.5 


129 


59.0 


E 


12 


12. 


0 


55 


27.5 


37 


18.5 


104 


58.0 


C 


2 


2. 


0 


34 


17.0 


15 


7.5 


51 


25.5 


Ch. 


17 


17. 


0 


101 


1.0.5 


100 


50.0 


218 


117.5 


A 


3 


3. 


0 


19 


9.5 


13 


5.5 


35 


19.0 


Total 


55 


55. 


0 


347 


173.5 


329 


154.5 


742 


404.0 



Table 2 (e) 
PASSED EXAMINATIONS 





Number of 
graduate students 


Number of 
passed exams 


Exam % 


1957/68 


314 


51 


19.4 


1958/69 


328 


59 


18.0 


1969/70 


470 


73 


15.5 


Average 


371 


54 


17.3 



Table 2 (f) 
NUMBER OF GRADUATE STUDENTS PER SUPERVISOR 
1959/70 







Department 


Total/ 






Ph 


M 


E 


C 


Ch 


A 


Average 


Number of 
visors 


super- 


32 


17 


18 


15 


22 


9 


113 


Number of grad. 
stud. 


229 


97 


81 


57 


212 


20 


706 


Grad. stud/ Super- 
visor 


7.2 


5.7 


4.5 


4.5 


9.5 


2.2 


5.2 










1970/71 












Department 


Total/ 




Ph. math. 


Ph. phys . 


M 


E 


C 


Ch 


A 


Average 


Number of 


















super- 
visors 


14 


23 


20 


20 


15 


27 


8 


128 


Number of 

grad. 

stud. 


55 


140 


129 


104 


51 


218 


35 


742 


Grad. 

stud/ 


















super- 
visor 


4.5 


5.1 


5.5 


5.2 


3.^2 


8.1 




5.8 
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Figure 1 

FINANCING STRUCTURE OF DEPARTMENTS 1970 7i 
GRADUATE TRAINING 
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Rf:£i:AF/>: iv) 
Table -3 (a; 



CO^Tc PIH bCILNTIGT 



(1) 



1S7D/71 





Dtrpartment 


Total/ 




Fh.math. 


Ph.phyti. 


M 


E 


C 


Ch 


A 


AvcTige 




1,065 


6,852 


4,075 


5,835 


5,174 


10,010 


1,287 


34,29b 


N'umbor of 


m 


23 


20 


20 


16 


27 


8 


128 




7b. 1 


297. j 


203. tJ 


291.8 


323.4 


370, 7 




26b. 0 



Table 3 (b) 



COSTS PER SCIENTIST 



(1) 



MAN-DAYS RESEARCH 197D/71 



ThSwCr 



Total Go^tL. 
Scientist mar;- day -3 


Department 


Tctai/ 
Average 

34,298 

9,568 

3.6 


P.^.riiath. 


Ph . phys . 


M 


E 


C 


Ch 


A 


1,065 
y32 
1. 1 


6,852 
1,970 
4.0 


4,075 
1,302 
3.1 


5,835 
904 
6.5 


5,174 
895 
5.8 


10,010 
2,y4 5 
3,4 


1,287 
883 
1.5 




Table 3 (,.) 

r:oi>T3 rLH 3cirNTi:;T '.:pai:uat£; training i^7o/7i 




Thl^wCr 






Tc.tdi/ 
Average 

10,883 

6,4^^4 

1. / 


Ph.'ii^th. 


Ph. phys . 


M 


I 






A 




1,%0^ 
•,77 


1,7m5 

^ . 6 


2,712 
l.V 


i,:'^.5 

625 
l.b 


:,y63 
1,345 


4il 


^ ?tv .v::::NT:r.T ?^L£lapch aijd gfalu^..^ rPAir:ir;G 1^70/7: 




TbSwCr 


Total coztr. 
^ r i H r. t i + n at. - day :i 
v;:'*: :/ri in-'i-i/^^ 


Lepartrrit-r.t 


Total/ 
Average 

45,181 

16,032 

2. ft 


Ph.nath. 


Ph.phya. 


M 


t: 


c 


Ch 


A 


2,334 
2,113 


6,3^0 
2,^-47 
3 . 3 


5,860 
1,3B7 
2. J 


8,547 

2,503 

3.4 


6,329 
1,520 

4.2 


11,973 

4, 2 '50 
2,8 


1,778 
1,072 
1.7 



1; T.v- a..-:r..-f.^p+ "•■:ci^^r.t-i:.+ " I:, thl ^ rf^p-^r^ r.iy in';lua<^.: -^hn higher' ol^ficff- - prr.tenf.or , avic-cid^H prof'^?-'-:or , 
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Appendix II A 
LIST OF ACTIVITIES 



Code 


Notation 


Definition 




Undergraduate 


Technical Education (UTE) 












Lectures* teaching in class* Laboratory 
experiments . 


12 


Preparation of teaching 


To allot and produce material used in tho 
teaching work. e.g. to write a compendium, 
laboratory instruction or to develop a new 
laboratory experiment. 


13 


Educational planning 
and administration 


To make up preliminary and final course 
programmes. To make up teaching and exami- 
nation schedules. Meeting concerning under 
graduate education. 


lU 


Examination, UTE 


To construct tests. Supervision in connec- 
tion with examination. To mark papers. 


15 


Supervision , UTE 


To assist students working on a thesis. 
To assist students regarding courses, 
overall planning of the education, etc. 



Graduate Training (GT) 



21 


Graduate courses 


To teach graduate courses. 


To conduct 






seminars . 




22 


Student activities , 


To follow graduate courses 


, seminars , etc . 




courses 






23 


Preparation of courses 


The teachers* preparations 


of graduate 




4^.11 1 


.courses. 





Notation 



Definition 



Supervision, GT 



Student activities , 
supervision 

Examination 

Student activities , 
studies 



To supervise graduate students concerning 
matters directly associated to graduate 
training, e.g. elementary research methods, 
the selection of topics for thesis work 
(cf. activity 3U). 

To receive supervision described in 24. 

Teachers ' activities in connection with 
examination and graduation. 

To study literature required for courses 
and seminars. 



Research 



311 


Experimental research 


Experimental work in laboratory or else-- 
where characterized by some kind of meas- 
urement . 


312 


Theoretical research 


To construct theories and hypotheses. 
To work out models and to make mathemat-- 
ical calculations « 


32 


Preparation of expe- 
riments 


Planning of research described in 311 and 
312. To collect and construct equipment. 
To learn how to handle equipment. Testing. 


33 


Studies 


To study literature in connection with re- 
search projects. Survey of abstracts' and 
reports . 


3U 


Project supervision 


Discussion between project leader and 
other scientists on the project concern-- 
ing technical and scientific problems. 


35 


Substantiation 


To write reports, theses, articles, etc. 


36 


Research planning 
and administration 


To apply for research grants. To make up 
the research programme of the division. 
Correspondfince and documentation in con- 
nection with the planning. 


37 


Contacts 


Conferences , symposia - Discussions and 
meetings with scientist^ fr^bm. .^ther divi- 
sions or institutes . 



ERIC 



Code 


Notation 


Definition 


38 


External activities 


Activities intended for customers other 
than the university, e.g. meetings with 
the research councils, external lectures, 
commissions as opponent. 


39 


Other research 

ar^^T \7'? 


Thinking , planning , reporting , etc . , 

hplnn^in^ to "hT^^ division 'PP^Pri'Pr'h DrO" 

gramme but which cannot be referred to 
any of the activities 311-38. 


Administration 




Budgeting and 
accounting 


To work out division budgets, to allot 
resources to the different accounts, to 
plan investments, to make appointments • 


42 


Library service 


To keep the library in order, to buy new 
books , to make subcriptions , etc . 


43 


Other joint admi- 
nistration 


Questions of personnel, mail, rooms, 
meetings. 


44 


Sickness, leave, 
vacation 






Appendix II B 

THE PILOT STUDY ; DIVISION OF APPLIED ELECTRONICS (DAE)' 



1. GENERAL DESCRIPTION OF ACTIVITIES AND ORGANIZATION 

DAE belongs to the Department of Electrical Engineering. It has two 
professors and twelve assistants and the total costs amount to around two 
million SwCr. Salaries amount to 7 5 per cent of total costs and it is the 
biggest division of the department. 

DAE is divided into two sections : 

I. Medical Electronics 

II. Applied Electronics 

each having one professorship. 

The section for applied electronics is responsible tor the main part 
of the undergraduate technical education (six out of seven courses). The 
courses of applied electronics are devoted to the design, function and 
properties of passive and active electronic components. The courses are 
fairly advanced and require knowledge of elementary courses of electricity 
and physical electronics. Consequently they are intended for students in 
the third and fourth years of study. 

The section of medical electronics offers one course named Medical 
Electronics which is optional for students in the fourth year. This course 
contains both a medical and a technical part and comprises a total of 3 08 
hours of work. Since the course is one of the first in Sweden in this field 
of study it has gained great popularity among the students. 

The partition of the division into sections is not relevant with regard 
to the 1 '^search programme, since the whole division for many years has been 
totally concentrated on medical electronics. The research programme is 
characterized by an active co-operation with different clinical departments 
and laboratories at the hospitals in Gothenburg and with Kaiser"s Laboratory 
in Copenhagen. The scientists and graduate students get in touch daily with 
practical problems at the hospital, and the research programme is mainly 





concerned with developing tools that can be applied to the ordinary medical 
work. Examples of projects of this kind are "Control of aids for the handi- 
capped" and "Telephone-line telemetry of multichannel EEG", projects that 
recently have proved very successful. 

The division is associated to the Centre of Medical Engineering in 
Gothenburg and is responsible for the main part of research going on within 
this Centre. The division and the centre are currently involved in interna- 
tional co-operation. In 1972 the Third International Conference on Medical 
Physics and Medical Engineering will be held in Gothenburg. 

The research programme Medical Electronics defined in this report is 
a very differentiated programme aiming at the development of instruments 
and equipment for the purpose of investigating different parts of the body, 
such as the heart, the eye and the lungs. The following projects illustrate 
the nature of the research activities : 

- Automatic computauion of cardiac output by the thermodilution method; 

- Development of X-ray television; 

- Equipment for measuring ratio air-to-fluid in lungs; 

- Localization of intraocular foreign bodies through X-ray technique; 

- Television kymography. 

Aids for the Handicapped aims at developing equipment for controlling 
different parts of the body, especially the arms and the hands. EMG-signals 
(electromyogram) . The programme concerns the treatment of these signals and 
how to irrprove their quality. One project works with electrodes which absorb 
the signals in the skin. It has been possible to work out methods for iden- 
tifying signal patterns and in this v;ay control motorized activities of the 
aids. The main problem is one of optimizing the signal interactions between 
the patient and the mechanical aids for controlling activities. 

The Work Physiology programme makes use of research results from the 
former programme. Generally the programme studies the interactions between 
man and his surroundings during physical work processes. The activities of 
the muscles during complex movements are subject to thorough investigation. 
Another important objective of the programme is to study the effects of 
noise . 

EEG-analysis (encephalogram) is a fundamental research programme com- 
prising different aspects of the encephalogram-signals. As for the EMG- 
signals it is important to recognize patterns of the EEC-signals through 
statistical analysis. The development of methods for the transmission of 
EEG-signals over the telephone-line is an important project which was recent- 
ly successful. An important objective is to establish an EEG-central where 
EEG-signals can be received, analyzed and interpreted automatically. This 




project co-operates with the central health authority for the area around 
Gothenburg. 

The size of DAE is a good reason for having a fairly well-'^eveloped 
administrative organization. The following administrative functions exist : 

1. Undergraduate Student Service 

2. Cost and Cash Accounting 

3 . Supply and Laboratory Service 
U. Division Library. 

Undergraduate student service comprises handling of examination books, 
lists of passed exams, marked papers, etc For every student taking courses 
, at the division there is a card where achievements are noted. One of the 
secretaries devotes about 50 per cent of her work time to this function. 

Cost and Cash Accounting is important since the division receives grants 
from many different authorities. Expenses for materials and equipment cover 
about 25 per cent of the budget. The actual bookkeeping is handled by one 
secretary in co-operation with a research engineer in charge of the function. 

Supply and Laboratory Service is responsible for the purchase and stor- 
ing of electronic equipment, components and other materials necessary for 
the activities. A research engineer is in charge of the operations and he is 
assisted by a laboratory engineer. This function also assists the under- 
graduate students doing their thesis work at the division. 

The Division Library is an important unit of the division and library 
expenses amount to as much as 38,000 SwCr. Two administrative assistants 
handle the management of the library. 
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2. iCiuHt 'Jf l»i PR'fcKAMME. 
Urdtrgraduati Tic^rical Education 
Tab^i 1 iz) 







Educatior 


Exaii'^tion 


losts 




Courses 


Hutbtr 

of 

Studirts 


Lecturt 
periods 


LiSSor 

piri ods 


Lib. 
ptri ods 


Soptr- 

visiofi 
hours 


Total 
hours 


NuMbtr 

of 
passed 
exaiis 


ExaR 


Total 

{ThSw'.r) 


U3StS/' 

Hour 

(SwCr) 


Costs/ 
student 
(S«Cr) 


Costs/ 
oassftd 
•xai 

(S«Cr) 


Elictrical Circuit 
EnginMnng 


18c 


56 


33b 


1215 


18C 




132 


101.1 


199.3 


112 


1107 


1095 


Elictronic Control 
Engl nttri ng 


77 


56 


^2 


.52 


?6 


'»2b 


59 


76.b 


eo.9 


190 


1051 


13''1 


Sinsitivt Aipllfitrs 


37 


28 


U 


252 


70 


jjti4 


30 


81.1 


47.e 


131 


1286 


158? 


hltir Engtntiring 


66 


26 


14 


252 


70 


3e4 


29 


33.0 


46.8 


129 


532 


1614 


Htdlcal Eltctronics 


34 




168 


210 


ti'j 




31 


31.2 


77.? 


141 


2285 


2506 


Total 


416 


28C 


574 


2181 


45t 


3491 


331 


7t.e 


452.3 


130 


1087 


1366 



Table 1 (b) 

THESIS 1970/71 



Huebwr of thesis works 


13 


Suiber of tr^isis workers 


32 


Trtal costs 


20tJ Sw Cr 


Costs/thesis work 


3 484 Sw Cr 


Costs/t^^esis worker 


2 [)69 3w Cr 



(iraduate TraHinq 
Table 2 it) 

CODPSES 1970/71 



Courses 


Viiber 

0* 

students 


Education 


Exaii nation 


Oos 


ts 


Lecture 
periods 


Super- 
vision 
Hours 


Total 
^Our: 


Suwber 

of 
passed 
exaes 


ExaR 
% 


Total 
(Th3w>] 


Coi.ts/ 
hour 

(SwCr) 


Casts/ 
student 

{SwCr] 


Costs/ 
passed 
exaM 

(SwCr) 


Hedical Electronics 


20 


45 


250 


295 


7'j 


lOt. 




56 


a?i; 


820 



. r 
. J 




T-tle ^ (tl 

MM'M ;T';:tMS 1?';:/n 





'.usfce'- jf 
^t.drt'. 


Nti^fcftf of 


i^rdidate for t*-* licentiate 






.i'didate fjr t^e doctor':, dejf^ek 


? 


1 


..j'didatft fjr t'- ioctjratt 






Totv 












"ei.ea'''-'' ^^^.iita-t 






txter-"*] re'-Hrc^ a'.siitart 




1 


"oitlK of :c^o!kr:'.ip 


1 




fir 








13 





figures according to Jarv«y of Ti»t itilizatior 















Mfsearc^ 


fVsor''ii 








Sofatiar 


'tj liter 
of 


Materials ard 
ftqtiipiert 


Total 


jcientist^ 


Graduate 
students 


Tota! 




projtct: 


rrogramite 


per 
project 


Pfogranit 


per 
project 


Vitber 


Hir-days 


Number 


Man-dayr, 


Nudber 


Han«day > 


Hfdici' f'ictrorics 


Ml 


15 








M.1 


? 
1 




5 


337 


7 

1 

2 3 
1 

^' 3 


«y 




AF 












3 


19 


2 


170 


1H9 


Aid', for 


Hf 












1 


1i 


/ 






Ha^'dkapptd 






















1 

3 " 




EfUAralysiS 


fEi 




50.1 








1 

i 


19 




255 


/■/^ 


Total 










11^1.1 








1? 


^m 


15 
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3. RESOURCES 
Personnel Statement 



Table 4 (a) 

'total salary costs 1970/71 allotted to 
personnel categories m programmes 
Alcopding to time utilization 



Personrel categories 


Number 


Undergraduate 
education 


Graduate 
trai ri ng 


Research 


Administration 


Total 


Professor 


2 


18,7 


37,5 


93,6 


37,4 


187.2 


Iriversity lecturer 


1 


63,2 




5J 


2,2 


7i.8 


External research assistant 


k 


25,3 


15,6 


197,3 


2,4 


240.6 


Assistant lecturer 


7 


162,5 


20,7 


146,9 


15,6 


345.7 


Admiri strati ve personrel 


3 


15,8 




10,7 


42,8 


69.3 


Tech-iical personnel 


10 


33,6 


4,6 


280,3 


71,5 


390.0 


Total 


21 


360,3 


114,4 


695,4 


134,5 


1304.6 



Table 4 (b) 

MAN-DAYS ALLOTTED TO PERSONNEL CATEGORIES 
AND PROGRAMMES, DATA FROM 
PRELlHifiARY BUDGET 1970/71 

(200 inan-days/person and year) 



"erso^'-el catoijories 


Number 


!;rdergradjate 
educ-itior 


Graduate 
training 


Research 




Total 


^rofe^.sor 








116 




400 


.^iver^'ty lecturer 


1 


14f. 


7 


47 




200 


"ssi start lecturer 






h56 


256 




1600 


Ct^er assistant 


3 


t 'j'j 








600 


Cpecia^ "laster 


1/3 










60 


A^:i':fa^i -master 


1/3 


i ; ■ 








GO 


Total 


14 2/3 


1{j54 


■1-4? 






2920 
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Table ^ (c) 

sui^vlY of time utilization 

Division : Applied Electrorici. 
A. Work Report. Week rr : 19 1971 









Time Utilization 


in percentage 




Personnel categories 


\ufflber 


inderqraduate 
education 


Graduate 
traini ng 


'^esearcr 


Aduini .tration 


Professor, associate professor 












'jniversity lecturer 


1 


9^ 








Assistant prof, research assistant 












External research assistant 


3 


11 


1 


82 




fiesearc^ engineer 


? 


2^ 




51 


23 


Graduate stud, assistant 


7 


41 




53 


2 


Grad. stud, scholarship 


1 


^5 


*- 


73 




Otl-er assistants 












Grad. stjd. other 












Techn, personnel 


9 


1 




9b 


3 


Adm. personne' 


'i 


27 




17 


5C 


jt^er personnel 












1 

B. Ti!Tte Utilization Surv«y 1970/71 






Tine ytilization in percentage 


Persornel categories 


\ufiiter 


dndergrad-ate 
education 


Graduate 

training 


Research 


Administration 


Professor, associate processor 


1 


1'; 


20 


5'' J 


2.' 


bnivtrsity lecturer 


1 


83 


1 


8 


3 


Assistant prof, research assistant 












External research at,sistant 


3 


1'J.^ 




8^> 


1 


Research engineer 


? 


:^1.E 




2^ 


5'j 


Graduate stud, assistant 


7 


^7 


f., 


42.5 




Grad. stud, scholarship 


1 


11 




^:i 




OthQr assistant: 












[irad. stud, other 












Techn . personnel 


J 






H9 


7 


Adra. persor'^el 


1 






19 


J ' 


Other personnel 
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□ □ 



s 

cxz 



Activities 






























cn 




CVJ 




T — 


T — 

CVJ 










LO 








CNj 






















en 
Id 










T— 






CVJ 


10 








T — 
















LO 


LO 
CVJ 


LO 
T— 








LO 


- 






CO 

0-5 












T — 








10 








ro 








-a- 


T — 


T — 


ro 






T — 








U3 

ro 








10 

CD 


CVJ 


LO 
CD 








LO 
CD 








LO 

ro 








CSJ 


10 










00 


S 






ro 








10 

ro 




CVJ 


ro 






10 

T— 






ro 
ro 




T— 




CD 

T— 


— tn— 

T — 


CVJ 


r— 






LO 






CNJ 

ro 




CVJ 




LO 


LO 
T — 


r— 


PO 

T — 






10 

cQ 








CVJ 
T — 
00 












to 


CD 






CVJ 








T— 

CO 




LO 




12.5 


LO 


T — 

CNJ 








10 
ro 




r 




CNJ 








ro 


ro 




T— 














UO 


























LO 








LO 
CD 


T — 


CVJ 


T — 












CVJ 


























ro 

CVJ 










LO 

CD 
















c^ 




T— 




ro 






CD 
T— 












c^ 


























Lf2 




ro 




U3 


ro 


LO 








LO 


i 


i 




T — 




CD 

T — 




LO 
CD 


LO 

CD 


( 


















ro 




CD 






LO 


ro 










CO 

CVJ 








CVJ 
T — 




CD 




CVJ 


ro 


tn 

T — 


T — 






LO 
CVJ 










T — 
T — 




LO 
T — 




CVJ 




ro 

T — 


CD 

T— 










f 




1 

E I. 

= -O 




T — 




ro 


CVJ 


r— 


T— 










Personnel categories 


Professor, associate professor 


Lecturer 


Assistant professor, research 
assistant 


External research assistant 


Research engineer 


Graduate student assistant 


Graduate student scholarship 


Other assistant 


Graduate student other 


Technical personnel 


Admi ni strati ve personnel 


Other personnel 
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Materials and Accessories 

Material and accessory costs are calculated from lists of costs 
produced by the computer system. 



Table 5 

MATERIAL AND ACCESSORY COSTS 197 0/71 ALLOTTED TO PROGRAMMES 
, . Th Sw Cr 



Materials 
and 
accessories 


Under- 
graduate 
education 


Graduate 
training 


Research 


Assistant 
accounts 
of costs 


Total 


Total costs 


13. 6 


6. 0 


60.1 


148.2 


227.9 



Equipment 

In 1970, when the division moved into a new part of the Electrical 
Engineering building, it received 210 ThSwCr for equipment from the Equip- 
ment Board for the Swedish Universities. In addition the division also makes 
use of the ordinary grant from the Office of the Chancellor of the Swedish 
Universities for purchasing equipment. 



Table 6 

EQUIPMENT COSTS 1970/71 ALLOTTED TO PROGRAMMES 
Th Sw Cr 



Equ ipment 


Under- 
graduate 
education 


Graduate 
Training 


Research 


Assistant 
accounts 
of costs 


Total 


Total costs 


6.6 


16. 9 


194 . 6 


7.1 


225.2 



Grant from Equipment Board 1971 

Re-investment price, calculated on basis of 5 per cent 
price increase 

Depreciation per year, when depreciation time of 1 0 years 
Annuity, calculated on basis of 8 per cent 
Total costs per year 



210 



ThSwCr 



2 2 0.5 ThSwCR 

22.1 ThSwCr 

8 . 8 ThSwCr 

3 0.9 ThSwCr 
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Rooms 



Tne space costs are based on a medial price of 180 SwCr/m2 . 

Table 7(a) 
ROOM STATEMENT 1970/71 



Type of room 


Number of 
rooms 


Total area 
(m2) 


Average 
area/room 
vm/ / 


Total 
costs 
V 1 n ow ur / 


Average 
costs/room 
V 1 n Ow L.r J 


Office room 


24 


535,7 


22.3 


96.4 


4.0 


Seminary room 


1 


58, 6 


58.6 


10.6 


10. 6 


Laboratory 


36 


1177. 6 


32.7 


212. 0 


5.9 


Library 


3 


87.4 


29.1 


15.7 


5.2 


Supply 


3 


105. 6 


35. 2 


19. 0 


6. 3 


Workshop 


2 


38.5 


19.3 


6.9 


3.5 


Total 


69 


2003.4 


29.0 


3 60.6 


5.2 



Table 7(b) 
SPACE COSTS OF THE PROGRAMMES 1970/71 

Th Sw Cr 



Rooms 


Under- 
graduate 
education 


Graduate 
training 


Research 




Total 


Total costs 


47.3 


20.8 


292. 5 




360. 6 



4. DIVISION BUDGET 

Assistant Accounts of Costs 

Administration Instrument Workshop 

Library Laboratory 
Reproduction Supply 



Keys for the allotment of Costs 

The costs of administration and library activities are allotted to 
carriers of costs in accordance with total direct costs (division budget : 
Tl + T2). Since the instrument workshop principally offers service to the 
research programmes, the costs of this function has only been allotted to 
these programmes. The allotment is expressed as a percentage of the basis 
of total direct costs. The costs of the remaining assistant accounts are 
allotted in accordance with work reports from the personnel. 
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Table 8 (cont.) 
Di VISION BUDGET PAGE 3 



Division : Applied Electronics 
Division Code : 738 
Fiscal Year : 1970/71 




SUMMARY 




□ 

n 

0 


Budget 
Adjusted budget 
Audited budget 

ThSwCr 




PI 


P2 


P3 * 


P4 




Grants 


Undergrade 
education 

CTH 


Undergrad. 
education 

GO 


Graduate 
trai ni ng 


Research 


Total 


Graduate students grants 












Grant to asst. professors 
and researcn assistants 












Renialning programme grant 


626.9 




153.9 


-113.4 


667.4 


A Programme grant 


C26.9 




153.9 


-113.4 


667.4 


External resources 








1269.4 


1269.4 


Graduate scholarships 






14.2 




14.2 


Snprial nrants fnr 

graduate training 












Compute^ time 








22.0 


22.0 


^etnaining Revenues 


4.5 




1.7 


4.2 


10.4 


■3 Total f^everties 


4.5 




15.9 


1295.6 


1316.0 


A + B Total Costs 


631.4 




169.8 


1182.2 


1983.4 



1 

- J 




210 

Wis 



211 



Appendix 1 1 C 
PILOT STUDY ANALYSIS 



Table 1 

TEACHING LOAD, HIGH OFFICES 





Unit 


DAE 


OSH 


DTP 


CTH 


Comments 


Professor, associate prof. 


Holders 


2 


1 


6 


84 


Permanent 


Assistant professor 


OT 






2 


8 


Staff 


Research assistant 


otnce 






1 


13 




University lecturer 




1 


1 


6.5 


61 




Time for ^Tt . 
(calculated)^*^^ 


Hours/year 


1980 


1584 


11142 


115254 


Only permanent staff 


Time for UTE 
(perqiarent staff) 


Hours/year 


2192 


1920 


14632 


149992 


(8 hours/day) 


Time for UTE 

{extra staff, masters) 


Hours/year 


736 






49968 


(8 hours/day) 


Teaching load 
(lectures) 


Peri ods/year 


23Q 


84 


826 


18270 




Relative teaching load 
(calculated) 


Lectures 
Hours for OTE 


0,14 


0.05 


0.07 


0.16 


Lectures divided 
by calc.time for UTE 


Relative teaching load 
(actual^ 


Lectures 
Hours for UTE 


Q.1G 


0.04 


0.07 


0.09 


Lectures divided 

by total time for UTE 


Time for UTE 
(calculated) 


i of 

total time 


41.7 


G2.5 


45.4 


42.4 


cf Table ^ : 15 


Time for 'JTE 
(actual ) 


% for 
total time 


3£.0 


26.5 


31.0 






Total time for 'jTE 
(per!^>extra :taff) 


Hours/year 


2928 


1920 


11142 


199960 


According to 
man-day load 



1) Professor /Associate Professor « 3 X 132 « 396 hourc/year 

Aosi start Professor - 3 X 75 - 225 hours/year 

♦Research Assistant ■ 19^ hours/year 

University Lecturer » 3 X 396 ■« in8 hour:/year 
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Table I 

TEACHI'iG LOAD, ASSISTANT LECTURERS AND EXTRA ASSISTANTS 





Unit 


OAE 


DSM 


DTP 


CTH 


Cofflfflents 


Assistant lecturer 
Grad. stud.fscnolarsHip) 


Holders 
of 

office 


8 
1 


3 


14 
3 


243 
45 




Time for UTE 
(caiculated) 


Hours/year 


8000 


3000 


14000 


243000 


Only permanent staff 


Tisie for UTE 
fpernarer.t staff) 


Hours/year 


7104 


3376 


8680 


224696 


(8 hours/day) 


Tinie for UTE 
(extra staff) 


Hours/year 


4800 


2720 


1920 


154632 




lotai time tor bit 
fperfn^extra staff) 


Hours/year 


11904 


60% 


10600 


379328 


According to 
man-day load 


Teac?"i^g load 

(practice, ^ab, SLipervisi or) 


Peri ods/year 


3211 


798 


2331 






^elattve teacHirg load 


Peri ods 










Periods divided by 


(calcjlated) 


Hours for UTE 


0,40 


0.27 


0.17 




calctime for UTE 


"elative teaching load 


Periods 










Periods divided by 


fact.a!) 


Hours for UTE 


0.27 


0.13 


0.2? 




total time for UTE 


Tine ^or l.'TE 
[^izi'Aart lecturers) 


total time 


^7.0 


41.0 


41.3 






Titue f'jr iiTE 
(grad.'^tuderts) 


7 of 

total time 


11. J 




14.6 







Table 3 

COSTS OF DNDERGRADUATE TECHfJICAL EDUCATION 





Unit 


DAE 


OSH 


OTP 


CTH 


Tota* coct; of cotroe'^ 


ThSwCr/year 


5f5.2 


174.7 


1425.9 


23422,8 


T'jt'il toac^i'iQ loid 


Periods/year 


3491 


8ft2 


3157 




Tota^ '!-jiter of passed exafns 


Passed exa^ns/year 


331 


180 


582 




Total co'Jz per period 


ThSwCr period 


C.1h 


0,20 


0.45 




Total cost; per pa'-^sed exan. 


ThSwCr exam 


1.71 


0.97 


2.45 




Total co'.t'v of examiration works 


ThSwCr/year 




71.3 


20.2 


35E6,8 


Vi^^ter of exaninatior. worker: 


Students/year 


32 


32 


4 


735 


Total co'J'^ per 


ThSwCr 










exantiraHor worker. 


student 


2.07 


2,23 


5.05 


4,85 
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Table A 
GRADUATE TRAi'^ING LOAD 





Unit 




CSH 


OTP 


CTH 


Comnents 


Graduate students 
(assistant lecturers) 


Studerts 


3 


3 


14 


347 




Graduate students 
(scholarship) 


Students 


1 




3 


66 




Graduate studerts 
(ot^'iers) 


Students 


4 


? 


7 


329 




Total number of 
graduate students 


Students 


13 


10 


24 


742 




Supervisors 


Supervi sor 


2 


2 


9 


128 


University lectures 
not included 


Graduate jtuderts 
per supervisor 


Students 
supervisor 


e.5 




2.7 


5.8 




Supervisor titne for GT 
(ijiar-day load} 


Man-days 


191 


58 


372 


5598 


(prof, lect, masters) 


Student tine for GT 
(nan-day load] 


Han-days 


456 


87 


693 


16822 


(assistants) 


GT load 

(student ti'ne/superv. titne 


Man-days 
Han-days 


2.39 


1.50 


1.86 


3.0 




Supervisor time for GT 


Hours 
year 


656 


2U 


3585 




1600 hours/year 


Student tiie for GT 


HQiif-S 

year 


112Q 


1520''^ 


5508 




1600 hours/year 


6T load 

student ti»iie/superv. time 


Hours 
Hours 


1.70 


4.87 


1.53 







1} ^A^.er grad. students, total time «• 800 hours/year. 



Table 5 
OF uf^ADUATE TPAIMf^G 





'>rit 






DTP 


OTH 


'^omnerts 


Total co^^,, of 
graduate training 


ThSwGr/year 


153.9 




306.1 


10883 


Col 5+6, Table 2a 


Total nii^jter of 
grad. students 


'students 


13 




24 


742 




Tofal costs per 
grad. student 


ThSw<-r 

sti-dent 


11.^ 


'^1 


12.8 


14.7 




Total nar-days fur GT 


y^n-days 
year 




145 


1065 


(46^ 


fsup*?rvi sor+student) 


Tutal costs vf'.r "lar-day 


T^ow-r 
man-day 




'J.b3 


0.29 


1.7 





?13 .> --1-5 

ERIC ' 2M 



0 



Table 6 

VOLUME OF THE RLSEARCH PROGRAMME 



Research projects 

Research staff 
Total scientists 
Han«day load 
Han-day load per 
project 

Volume of staff 
per project 

Technical and adm, load 
Technical and adn, load 

Technical and adm, load 


Unit 


DAE 




OTP 


CTH 


Comments 


Projects 


30 


1(^ 


35 






Sri Dnti etc 


15 


11 




870 


Supervisors *grad, 

cf 1 iHorrf c 

5 lUUcl' Id 


Han-days/year 


1369 


880 


3328 


9831 


Table 4(c) 


Han-davs 
project year 


45.7 


88,0 


95.1 






Scientists 
project 


0,5 


1,1 


1,1 






Han-days/year 


1678 


712 


530 


6265 


(200 man-days/year) 


Han-davs 
proj, and year 


55,9 


71,2 


15,2 






Han-davs 

Scientist 

man-days 


1,2 


0,8 




0,6 




Table 7 

F!»iANC!NG STRUCTURE OF THE RESEARCH PR9GRAHHE 


Total costs of the 
research programme 

(RC 0 F) 
Revenues from research 
councils and foundations 

Research from 
industry 

Total external 
revenues 


Unit 


CAE 


DSH 


OTP 


CTH 


Comments 


ThSwCr/year 


118?,2 


582,3 


1127.3 


34298 


Table 3(a) 


ThSwCr 
? of 

total costs 


909,4 
76,3 


415,0 
71,3 


441,0 
39,1 


12613 
36,8 


Table 3(e) 


ThSwCr 
% of 

total costs 


364,2 
30,7 






1310 
3,8 




ThSwor 
total costs 


12736 
107,5 


^15,0 
71,3 


441,0 
39,1 


13923 
40,6 


Only research councils 
foundations and 
industry 



REVENUES FROM RESEARCH COUNCILS AND FOUNDATIONS IN PERCENTAGE OF TOTAL COSTS 




Table B 

STf^liCTlJPE if COSTS CF THE RLSfAPCH H-OGKAMME 









DSM 


CTF 


CTH 


lomwents 


Total researc'" costs 






582,3 


1127,3 


34298.0 




ja'aries (S^ 


ThSw'-r 
i of 

total co:,ts 


695,4 
58,7 


425,3 
73,0 


857,7 
76,1 






Materials and 
equipmert (M) 


ThSwCr 
i of 

total costs 


254,7 
21,4 


85,8 
14.8 


41,0 
3,6 




(only direct costs) 


CoTiputer ti>e {'•) 


ThSwCr 
% of 

total costs 


22.0 
1.9 


5,0 
0.9 


95,0 
8,4 


1755.0 
5.1 






ThSwlr 

i of 

total costs 


292,5 
24,7 


62,2 
10,7 


68,8 
6.1 




(Space costs are not 
included in total 
costs) 



TYPE OF COSTS IN PERCENTAGE OF TOTAL COSTS 




DAb DSM DTP 



Table 9 

COCTS Of RESEARf.H 





Urit 


0A[ 


DSM 


DTP 


CTH 


Comments 


Total co:t'^ of research 


TKjwCr 


1182,2 


5R2,3 


1127,3 


34298,0 




f'esearc^ 


Projects 




in 


35 






project-i 


ThSwOr/proj 




5e.? 


3f.,4 






research' 


jCieritirit'j 


15 


11 


40 


870 


supervisors + 


itaff 


Thaw^r/'jCiont 




52,9 


28,2 


39,4 


grad, students 


l-cief *i'.ts ''la^-day 


Man-day: 


13''9 










load 


rh:jwOr/mar:-day 






'i.34 







Table 10 
COST Of AUXILIARY f UNCTIONS 



Function 


Unit 


DAE 


DSM 


DTP 


CTH 


Total costs of niain 
programme 


ThSwCr 


1983.4 


919.0 


2937.5 


84279^^ 


Administration (A) 


ThSwCr 
% of 


131.6 


74.1 


181.5 






total costs 


6.C 


8.1 


6.2 




Library (L) 


IhowLr 
% of 


37.6 


3.3 


36.0 






total costs 


1.9 


0.4 


1.2 




Reproduction (R) 


ThSwCr 
% of 

total costs 


5?.6 
2.9 


17.9 
1.9 


23.0 
0.8 





1) incl. adm. etc. 



PERCENTAGE PRESENTATION 




Table 11 

TOTAL SALARY COSTS DIVIDED INTO PERSONNEL f:ATEGORIES 







Unit 


DAE 


DSM 


DTP 


CTH 


Total salary costs 




ThSwCr 


1304.6 


720.6 


2802.4 


70909 


Professor 

Associate professor 
Assistant professor 


(T) 


ThSwCr 


259.0 


165.4 


1152.2 


13115 


Research assistant 
University lecturer 




% of 

total salaries 


19.9 


23.0 


41.1 


10.5 


Assistant lecturers 


(A) 


ThSwCr 


345.7 


149.1 


508.4 


16449 


grad, student 




% of 

total salaries 


26.5 


20.7 


18.1 


29.2 


Technical and 
administrative staff 


(S) 


ThSwCr 
2 of 

total salaries 


459.3 
35.2 


197.2 
27.4 


140.7 
5.0 


9293 
13.1 
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PERCENTAGE PRESENTATION 




DAE DSM DTP CTH 



T - Teacher A Assistanf S Service O Other 



Table 12 

TOTAL ECONOMIC VOLiJMt AND Fi'iANClAL STRUlTURE OF THE mn PROGHAHHES 



Programme 


Unit 


DAE 


DSM 


DTP 


CTH 


Higher Education 
and Pesearc*^ 


ThSwCr 


1983,4 


919,1 


2932,5 


84279 


Undergraduate 
Technical 
Education (UTE) 


ThSwCr 
of 

total costs 


631,4 
31,8 


246,0 
26,8 


1446.1 
49,3 


39098 
46.4 


Graduate 
Trainirg f'^T) 


ThSwCr 
% of 

total costs 


159.8 
8,6 


90,8 
9,9 


364.1 
12.4 


10883 
12.9 


Technical 
Research (R) 


ThSwCr 
% of 

total costs 


1182,2 
59,b 


582,3 
63,3 


1127.3 
38.3 


34298 
40.7 


Programme 
grant 


ThSwLr 
t of 

total coits 


66/,4 
33,6 


499,1 
54.3 


2327.5 
79.4 


59620 
70.7 




Appendix III A 
LIST OF ABBREVIATIONS FOUND IN CHAPTER 8 



Fields of Decision 



UTE/X Undergraduate Technical Education/ School of Education 

GT Graduate Training 

TR/X Technical Research/Field of Engineering 

Ec Economy 

S Staff 

EA Educational Administration 

RA Research Administration 

PAD Planning and Administration of Buildings 

PAE Planning and Administration of Equipment 

Boards, Committees^ Persons Responsible for Decisions 



CA Central Administration of CTH 

CC Customer of Commission 

CCGT Central Committee of Graduate Training 

CCR Central Committee of Research 

CCUT Central Committee of Undergraduate Technical Education 

CRX Committee of Research for Engineering Field X 

CTH-BU Board of University at CTH 

CUT X Committee of Undergraduate Technical Education for School X 

DIV Division (Head of Division, Board of Division, etc.) 

EXAM Examiner of Course 

G Government 

KBS National Board of Building 

LUP The Planning Committee for Building and Equipment for the 
Swedish Universities 

NAB Swedish National Audit Bureau 

OCU Office of the Chancellor of the Swedish Universities 

PROJL Project Leader 
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O 4" rfc 



i0 



19 



RC 

SUP 

UUH 



Research Councils 
Supervisor 

The Equipment Board for the Swedish Universities 



Documents of Information 

CaL-Schedule Course and Lecture Schedule 
PB~PROP Programme Budget Proposal 

RRL Royal Regulation Letter 

SEA-system The State Economic Administrative System 
TRX-budget Budget for Engineering Field X 

TRX-plan Plan for activities within Engineering Field X 

TRX-request Budget Request for Engineering Field X 

Other Abbreviations 

gc Graduate courses 

GS Graduate student 

uc Undergraduate courses 



Abbreviations not found in this list will be found in a complete list 
of abbreviations in Appendix IV B. 
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26 



Appenc 

FIELDS OF DECISION VERSl 



X,^^ Field of 
\. Decision 

Level of\. 
Decision 


IX 

Undergraduate 
Technical 
Ed ucation/SciiOol 
(UTE/X) 


20 

Graduate 
Training 

(GT) 


3X 

Technical 
Research/ 
Engineering/Field 
(TR/X) 


I 

Economy 

(E( 


Long-term 
Planning 
(3-5 years) 


1X1 

Long-term plan- 
ning for the 
school 


201 

Long-term plan- 
ning for GT 
Construction of 
individual work 
programmes 


3X1 

Long-term plan- 
ning for the 
engineering 
field X' 


4: 

Long-term econo- 
mic planning 


Annual 
P3-anning 


1X2 

Planning of CaL~ 
schedule 

Adjustment of the 

and budgets 
Allocation of the 
UTE-grant 


202 

Current planning 
for graduate 
students 

Allocation of 
GT-grant 


3X2 

Construction of 
the division 
research plan 

Allocation of 
research grant 
to X 


4: 

Budgeting 


Short-term 
Planning 
(less than 
one year) 


1X3 

Divis ion planning 
of courses 


203 

Current planning 
of graduate 
courses 


3X3 

Disposal of 
research appro- 
priations 


Final allocatioi 
of grants 

Adjustment of 
bud gets 


Operational 
Decisions 


1X4 

Planning of indi- 
vidual courses 
and thesis work 


204 

Planning of indi- 
vidual graduate 
courses 


3X4 

Detailed planning 
of projects 


Classification 
of accounts 
Routines for 
accounting 


Current 
Activities 


1X5 

The teaching of 
courses 
Thesis work 


205 

Teaching of cour- 
ses Special GT 
activities 
Thesis work 


3X5 

Technical 
research 


Cash-and cost 
account ing 


Control, 
Follow-up 


1X6 

Examination 
follow up 


206 

Examination 
Public discus- 
sion of thesis 


3X6 

Process of 
reporting 


Auditing the 
budgets 
Balancing the 
books 



?20 
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Ill B 

EVELS or DECISION-MAKING 



42 

aff 

(S) 


51 

Educational 
Administration 

(EA) 


52 

Research 
Administration 

(RA) 


53 

Planning and 
Administration 
of Building 

(PAB) 


54 

Planning and 
Administration 
of Equipment 

(PAE) 


421 

nnnary of re- 
ests for 
fices 


511 

Calculation of 
need resources for 
UTE and GT 


521 

Long-term calcu- 
lations of needs 
for resources 


531 

Long-term space 
planning 


541 

Long-term, plan- 
ning of invest- 
ments for equip- 
ment 


422 

rrent planning 
aff 


512 

Editing education 
catalogues 


522 

Annual report of 
current research 
activities 


532 

Registration of 
current building 
projects 

Allotment of 
space 


542 

Current invest- 
ment planning 

Allocation of 
resources 


423 

ranary of need 
c new employ- 
Its 


513 

Working out sched- 
ules for lectures 
and exams 
Special education 
activities 


523 

Allocation of 
resources for 
special research 
activities 


533 

Planning for 
using shared 
rooms 


543 

Planning of use 
of available 
equipment 


424 

[isiderations 
icerning new 
ploynient 


514 

Detailed planning 
of special acti- 
vities 


524 

Planning of CTH- 
projects Working 
out PR-programme 
for CTH 


534 

Decisions on rent- 
als and hiring 
of space 


544 

Decision purchase 
rentals, hiring 


425 

ieployment 
staff 


515 

Registration of 
grades and exams 


525 

Administration of 
projects and com- 
missions 

Contacts and 

information 

arrangements 


535 

Administration of 
buildings 

Registration of 
rooms 


545 

Purchase , 
renting, hiring 
of equipment 
registration 


426 

he registration 
iff registra- 
nt! 

Llow up per- 
ynel capacity 


516 

Statistical anal- 
ysis 

Follow up of 
effectiveness 


526 

Collection and 
follow up of 
position reports 
Control of effec- 
tiveness 


536 

Follow up of 
building plans 
Control of room 
exploitation 


546 

Follow up of 
investment plans 
Control of 
exploitation of 
equipment 
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CO 
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ft 
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3 



o 
TP 

«^ 




•o 
o 




Abbr. 


PAE 


a 


idministration of Equipment 


V 

O 


1 


1 Field c 


Ptannir 




to 
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Q 

Z 
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Appendix IV A 



BIBLIOGR/yPHY 

The following list of references comprises reports, books, articles, 
etc., that have been used as basic information during the investigation* 
The list is not complete. We do not mention the university's internal publi- 
cations such as budgets and allocation decisions, and we ignore memoranda 
and letters that are to be regarded as unpublished works. 

The publications are referred to the chapters of the report* 



Chapter 2 

Statskontorets programbudgetutredning , Programbudgetering , Vol 1-3, Stat ens 

offentliga utredningar 1967:11-13, Stockholm, 1967. 
(Report on Programme Budgeting, Swedish Government Official Reports, 1967: 

11-13). 

Ivarsson, S I, Programme Budgeting in Sweden, AB Allmanna Forlaget , Stockholm 
1970. 

Chapter 3 

Utbildningsvasendets forf attningsbok , del 3: Universitets- och hogskole- 
vasendet m m. 

(Book of Statutes for the Educational System, Vol 3: The University System). 



Statsverkspropositionen , 1966/67 t o m 1971/72. 

(The Swedish Government Bill to Parliament concerning the Financial Status 
and Needs of the Treasury for the Fiscal Years 1966/67 through 1971/72; 
Appendix concerning the Ministry of Education and Cultural Affairs). 

Kungl Maj:ts proposition 1964/50 universitetens och hogskolornas organi- 
sation angaende administration och forvaltning m m, Stockholm, 1964. 

(The Swedish Government Bill to Parliament concerning the Organization and 
Management of the Universities). 

Kungl Maj:ts proposition 1968:68 till riksdagen angaende okat statligt stod 
till teknisk forskning och industriellt utvecklingsarbete , Stockholm, 
1968 . 

(The Swedish Government Bill to Parliament concerning Increased Support for 
Industrial Research and Development) . 

Kungl Maj:ts proposition . 1969 : 31 angSende f orskarutbildning och forskar- 

karriar m m, Stockholm, 1969. 
(The Swedish Government Bill to Parliament concerning Graduate Training 

and Scientist Career) . 
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UKA, forslag till anslagsaskanden for 1969/70, 1970/71, 1971/72, 1972/73. 
(Office of the Chancellor of the Swedish Universities, Application for 
Grants for the fiscal years 1969/70 through 1972/73). 

Annual Reports and Applications for Grants from Board for Technical Develop- 
ment , Swedish Atomic Research Council, Swedish Natural Science Research 
Council, National Council for Building Research, and Medical Research 
Council. 

Universitetskanslersambetet, Uppdragsverksamhet . Riktlinjer samt bestam- 

melser om ersattning for arbete , Stockholm, 1969. 
(Provisional Statutes concerning Commissions published by the Office of the 

Chancellor of the Swedish Universities). 

Chalmers tekniska Hogskola , Provisoriska studieplaner for doktorandexamen, 

(Provisional Curriculum for Graduate Training at Chalmers University of 
Technology). ^ 

1963 |rs forskarutredning, Forskarutbildning och f orskarkarriar , Statens 

offentliga utredningar , 1966:67, Stockholm, 1966. 
(Report from the Scientist Investigation Group, appointed in 1963, on Grad- 

^o^f ^^f^"^^"^^ ^"^^ Scientist Career, Swedish Government Official Reports 

196 9 Srs utredning for samordnad forskning, Samordnad teknisk forskning, 

Industridepartementet , Stockholm, 1970. 
(Report from the investigation group on co-ordination of research concerning 

Co-ordinated Technical Research, Ministry of Industry, Stockholm, 1970), 

Universitetskanslersambetet, Forskningssamverkan Universitet och hogskolor 

- Naringsliv, Promemoria utarbetad av en arbetsgrupp inom universitets- 
kanslersambetet, Stockholm, 1967. 

(Office of^Chancellor of the Swedish Universities, Co-operation in Research 
Universitites - Industry , memorandum published by a commission appointed 
by the office) . ^ 

Borg, G, De tekniska f akulteterna . Promemoria utarbetad pS uppdrae av UKA, 
Stockholm, 1968 . uppuj. dv ur^, 

(The Technical Faculties, memorandum published by direction of the Office 
of the Chancellor of the Swedish Universities). 

^ ^^'^"^^^^ utbildning. Forskningsanknytning och Studieorganisation , Debatt 

- PM, Kungl Boktryckeriet AB P A Norstedt & Soner, Stockholm, 1970. 
(i^emoran(ium concerning higher education, its connection to research and the 

organization of education). 

Universitetskanslersambetets organisation, Allmanna Ingenj orsbyran , Stock- * 
holm ,1969. 

(Report from Allmanna Ingenj orsbyran concerning the organization of the 
Office of the Chancellor of the Swedish Universities). 

Administration av^^det statliga f orskningsstodet , forstudie av vissa forsk- 

ningsrad , ^Allmanna Ingenj orsbyran , Stockholm , 1970. 
(Administration of Government support to research councils. Report produced 

by Allmanna Ingenj orsbyran) . 



Svenska Nationalkommitten for fysik, Svensk fysik infor TO-talet, Stockholm, 
1971, 

(Report on Swedish Physics in the 70 's presented by a commission appointed 
by the Swedish National Committee for Physics). 

TCO:s forskningsdelegation, Forskning och Utveckling, Prisma, Stockholm, 
1970, 

(Report on Research and Development in Sweden by a research delegation ap- 
pointed by the Central Organization of Employees). 

Industriens medverkan i f orskarutbildningen , (IVA-rapport nr 30), Stockholm, 
1970, 

(Co-operation of Industry in Graduate Training). 

Ambjornsson, R et al, Forskning och politik i Sverige, Sovjet och USA, Aldus/ 

Bonniers, Lund, 1969, 
(Research and Politics in Sweden, Russia and USA). 

Funke, G W, Naturvetenskaplig forskning i Sverige, Natur och Kultur, Stock- 
holm, 1963, 

(Research in the Natural Sciences in Sweden). 



Chapter U 

Regleringsbrev, 1966/67 t o m 1971/72, appendix lOE: Hogre utbildning och 
forskning . 

(Royal Regulation Letter concerning the allocation of resources to State 

agencies and institutions, fiscal years 1966/67 through ^971/72, Appendix 
lOE: Higher Education and Research within the field of the Ministry of 
Education and Cultural Affairs). 

Chalmers tekniska Hogskola, Programbudgetpetitor 1971/72 och 1972/73, 
(Programme Budget Proposals for the fiscal years 1971/72 and 197 2/73 for 
Chalmers University of Technology). 



Chapter 5 

Utrenings- och f orsoksverksamhet med programbudgetering inom UKA:s verksam- 
hetsomrade , Rapport nr 1, 1968, Rapport nr 2, 1970, Rapport nr 3, 1971, 
Rationaliseringsgruppen , UKA, 

(Reports on Programme Budgeting within the sector of the Office of the Chan- 
cellor of the Swedish Universities produced by the Section for Programme 
Analysis ) . 

Kommitten for f orskningsorganisation och f orskningsekonomi^ Hur mycket av 
sin tid agnar professorer och andra univers itets larare at forskning ?, 
Meddelande nr 16, Stockholm, 1964, 

(Report on how professors and university teachers use their time according 
to investigations undertaken in the United Kingdom, 1961-63, the Robbins 
Committee, published by the Committee for the Organization and the Economy 
of Research) . 
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BrandeSj^O, Edstrom, N 0, Undersokning rorande f orskningsenheters kostnader, 
redovisning och administration vid tvS naturvetenskapliga inst itutioner 
i Goteborg, Koimnitten for f orskningsorganisation och f orskningsekonomi, 
Stockholjn, 196 9 • 

(Report concerning ^an investigation of costs and administration of research 
at two scientific divisions in Gothenburg* The investigations was support- 
ed by the Committee for the Organization and the Economy of Research), 

Administrationav f orskningarbete vid universitet och hogskolor, (IVA-rapport 

nr 37), Stockholm, 1971). ' 
(Management of Research Work at Universities and State Institutes). 

Chapter 6 

Stankiewicz, R, De informella kommunikat ionernas roll i f orskningsarbetet , 
Kommitten for f orskningsorganisation och f orskningsekonomi , Stockholm, 
1969. 

(The Role of Informal Communications in Integration and Coordination of 
Research, a study undertaken at the Department of Sociology at the Uni- 
versity of Lund and supported by grants from the Committee for the 
Organization and the Economy of Research). 

Wallmark, I T & Setterberg, B, Effektivitet i relation till storlek hos 

forskningslag. TVF 36 (1969): 6. 
(Report on ^'Efficiency Related to Size concerning Research Teams''). 

Eckerstein, S & Langered , B, Orsaker till f orskningsef f ektivitetens okning 

med storlek av forskningslag, Institutionen for Elektrofysik III, CTH, 

Opublicerat arbete 1971. 
(Cause to the fact that efficiency of a research team increases with the 

size of the team. Division of Physics of Electronics III, Chalmers 

University of Technology, Unpublished work, 1971). 

Kreativt f orskningsklimat , Forskningsberedningen , Stockholm, 1970. 
(Report on conditions for creative research published by the Science 
Advisory Council). 



Chapter 7 

Rice, A K, The Modern University. A Model Organization, Tavistock Publi- 
cations, London and Southhampton, 1970. 

Magnander, E et al., Programbudgetering i USA 1970. Federala Forvaltningen , 

Civiltryck AB, Stockholm, 1970. 
(Programme Budgeting in USA 1970, A Travel Report concerning the Federal 

Administration . 



Chapter 8 

Ekman, B, Beslutsrationalisering , Almquist & Wiksell AB, Stockholm, 1970. 
(Rationalization of Decisions). 



Langefors, B, Theoretical Analysis of Information Systems, Studontlitteratur , 
Lund, 1966. 
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Appendix IV B 
INDEX OF ABBREVIATIONS AND SPECIAL NOTATIONS 



ABBREVIATION/NOTATION 



A (=Department (School) of Architecture) 
Academies 

ARC (= Swedish Atomic Research Council) 
Assistant Lecturer 
Associate Professor 

Board of the Computer Centres 
Board of University 

BRC (= National Council for Building Research) 
BTD (= Board for Technical Development ) 
Budget Request 

C (= Department (School) of Civil Engineering) 
Central Committee of Education 

Ch (= Department (School) of Chemical Engineering) 
Commission 

Committees of Education, CTH 
Committees of Education, OCU 
Compensation 
Complementary Costs 
Computer Centre 

CTH (= Chalmers University of Technology) 

DAE (= Division of Applied Electronics) 
Dean 

Departments, CTH 
Development Company 
Direct Costs 
Divisions, CTH 

DSM (= Division of Soil Mechanics Engineering) 

DTP (= Division of Theoretical Physics and Mechanics) 

E (= Department (School) of Electrical Engineering) 

Effectiveness 

Efficiency 

Equipment costs 

External Goals 
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Faculties 

Fields of Decision 
Foundations 

FTEGS (= Full-Time Equivalent Graduate Student) 

Goal-chain 
Goal fulfilment 
Governmr -.t 

GT (= Graduate Training) 

GU (= University of Gothenburg) 

Higher Educa.^ion (= Undergraduate Technical Education 
and Graduate Training) 

Indirect Costs 

Internal Goals (Objectives) 

IVA (= Royal Academy of Engineering) 

KBS (= National Board of Building and Planning) 

Lecturer (= University Lecturer) 

LUP-Committee ( = Local Planning Committee of Build- 
ing and Equipment for the Swedish Universities ) 

M (= Department (School) of Mechanical and Naval 
Engineering) 

Main Programmes (= Undergraduate Technical Edu- 
cation, Graduate Training Technical Research) 
Ministries 

NRC (= Swedish Natural Science Research Council) 

OCU (= Office of the Chancellor of the Swedish 

Universities ) 
Offices for teachers and scientists 

Parliament 

Ph. (= Department (School) of Engineering Physics) 
Ph. math. (= Department of Engineering Physics, 

Section for Mathematics) 
Ph. phys. (= Department of Engineering Physics, 

Section for Physics) 
Primary Information 
Productivity 
Professor 
Programme 

Programme Budget Proposal 
Programme Grant 

RC (= Research Councils) 
Research Assistant 
Reservations 

RIFO (= Association of Members of Parliament and 

Research Workers) 
Royal Academy of Agriculture and Forestry 
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Royal Academy of Engineering (IVA) 
Royal Academy of Science 



Schools, CTH 

Science Advisory Council 
Secondary information 
Scientist 

SEA-system (= State Economic Administrative System) 
SFR (= Student Faculty Ratio) 
Space costs 
Supervisor 

Time Utilization Survey 
Total Costs 

TR (= Technical Research) 

UEE (= Undergraduate Engineering Education = UTE) 
Ultimate Goals 

University Lecturer (= Lecturer) 

UTE (= Undergraduate Technical Education) 

UUH (= Equipment Board for the Swedish Universities) 

Work report 
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